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:^ — ' This ,pa^r iBpoxtm on a Santa Barbara^ Ca^Lf o^ia 

studf rto detersin^.t.&e need £or estalili^liing a^ainiaas age for 
bicyclists using the public roadjiays, exaainlng tte .propofStion that 
children, below a ceriain age are deTelopaentaiXi nnable to ptrf on^ . 
safely in traffic Data on the disproportionate incident of accident 
inY^^eaent among young cyclists ihc^nde statistics on fatelities, 
^jiffies and cyclist behaTio;e. k general description. of the cogniti¥e 
detalopaeirtf process in children is presented # ^ith s^1d^i<j " 
discussion ^f the d#*alopaent of ccfticepts^of spee^^ tiie and f 
distance^ and the congest of i^rnles. Eesnifi of a itmwcj of 1#373. 
paints of 2^764 childrenr aged 5 to 13, in vhicli' parents selected an/ 
ar^age siniaaK age of abon^ 1/} years, indicate good*to*enthtisiastic 
parent snpport of the ainisna age idea, the report condndesi (1) 
that the cognitive deficiencies associated vith the incospletely 
developed child jnstif^ra alsiani ag# of 13^ years or. older for 
cy<di.sts using public roadvays and |2> that registration of bicycle 
operators nsin# public jroadnays is the- im^t aay to enforce this 
ainiiaa age regnireMent^, An introductory stateaent by the project 
direct^^ suggests a ainiiaa age! regnireieht of 9 years and presents . 
additi.on^lrrC^nions on licensing and' bicycle safety education* 
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FOREWORD 



In June, 1973, ,we -coapleted an extensive .:faalysis of bicycle- 

- ♦ * ^ ' " 

i±^ot vehicle accid^ts in Santa Barbara, ^California/ ^ Principal 
purpose _df the analysts was i:he dev^elopnent of prograns of ptixdy 
and isiplen^tS^Lon ai^d at substantially reducing the nuiiujer of 
such accidents. 

r 

A najo3? finding of* that asialys-is was "the dispr^)por,tionate 

- 

ninier'of accidents in which children were, the victi:^* Accounting 

for only ^out 8 perc^t of the observed bicycle traffic, cyclists 

' ' I ' 

* 1^ the ander-13 age group w^ra "via:ti^ in» aboi^ 30 percent of the 

' .* ?• . ♦ ♦ 

accidents; 



m 



Because of that finding ve stronglv racoinssd^ an additional 
research ezfott^' Its purposed woi^d be to ^est the hypothesis that^ 
a ?i1n1,ni!P age be established for cyclist^^using^ubllc roadways* 
It was assuf:^ that below soni niniuMs age children were incapkbj.e 
of performing In traffic vltn an acceptable -degree of safety 
Further*, 'th^r in^^sp^city was hypothesize' to result fron a defl- 
cienc^ in cpgnltive d'evelopoent and was not, therefore, a^enab^e to 
change thrdu^ intensified" or e^anded .program of safety education* 

The present study derives from that rectrasendation whldi was 
* - 

, sub|fquently accepted and aupported by the Office of Traffic Safety, 
Stare of talif oipia, and by the City of Santa Barbara. ^ • 
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ABSTRACT. 



" * An analysis of cognitivje developiaest *as Alates to the 
child cyclist^ 8 capaclt]£ for cosqjrehmdljig -the traffic emrlror^ 
s^t is reported. • Infonsation bearing on the role of ico^iitlve 
development eisphasizes erperlmentally deriv^ data that seem to 
show^ children as severely limited In, terss of their *ca|>acity to 
understand truJ^y the traffic envirc^ii^t, its rules ^ and hazards. 
Statistical date are included that denims trate a disproportionate 
risk .of accidrat involvement attending the yonnger cycliats* . It 
is concluded that £he pogaitlve def ici^cies associated with the 
ihcof^letely d^elopsrf child are serious ^ou^ to jtsstify a sini 
mm hge of 13 yegpB^ for cycHsts using ^public roadw^s^, and note 
is nade that excellent authgrity ^clsts for an even higher age* 
Ispositicm of a jslnitms age requiren^^ is s^n as* the i^st 'effec 
tive way of ii:inediately ^d ^significantly reducAg the xnisber of 
young cyclists killed and tojured* Eas^lts of a surv^ of 1*,373 
parents ^ 2^764 diildren^ ages 5 to 13, in wnicijthe parents 
selected an average mijiij^m.^ge of iout U^ars are.alad re- 
ported; the results are Interpreted as a i^astnre of good to en- 
thusTastic parental^ support of ^the mj^-toim age idea* 
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YOUTHFUL ROAD USERS: THE RECORD ; 



, ^ 1, JNTRODUCTIOM , Whatevei^ their a^e,» whatever 'th^rjuse of 
the roadways,, the yoiing throughout the world have compileo a re- 
i^^aa^kably poor record of trffflc safety^ ^ * 

The young /pedestrian, the young' cyclist-, the young moped op^r- 
ator,. the young car d^?^er~all have demonstrated i| singular iuabil'- 
ity to participate safely in the modern traffic environment. View- 
ed in this context, the young bicyclist is at one point along a 1 
problem continu|p& rang^ing from the phild pedestrian at orte extreme ^ 
. the teenage driver oh the oth^r. 



'•■v. ' ■ ^ - 

yr tke 

f 



Although the treasons for tkei^ poor performance may* in some 

* - _ = # - 

instances be known only iit a fragmentary fashion^. It ife ri^|^the- 
I less possible to state in a general way that along that continuum 
^ the reasons .gradually shade from inability and* developmental 'im- 
m^urity in the very young Into inexperience and .willingness (a^d 
xeven overt ,des ire) to take' risks at about, the agi^ of adolescence- 
through .the teen years. * - . * ^ = ' 

X* 2. « THFYOUNG DRIVIER . ^Because at this, point we are consider- 



ing the general ti^ffic record of » ydung/road use^s and because of 
thd broader perspective it affords for later discussion, it is 
^useful to establish in a brief manner t|he record of jteenage**dr4^rs< 




Tbis because the youn.^ driver still bears sp?ne of the developmental 

incompleteness that is known to predominate at the-^ounger ages, 

together witli an added* dimension relatedto his wiilingness '.to take 

risks. And although the young- driver ^s vel^icle has an increased 

potent^*al for ^violence, the^ young motorist and young^bicyclist 
* ' - * * * » 

s,hare similar responsibilities' and shor^comiit^^. They must both-/^ 

function in the same traffij: system and mus^t interpret and 

'Stand the same rules of the road. They both lack experience and - ■ 

they both have poor traffic records. The 'fact is, that for soine ' 

reasoi*§ that are probably the sSme and for others "that are undoubt- 

edly differenf^ neitKer has managed to cope very well in traffic^ 

There is an additix>nal sisilarxty in that consideration has 
been given to increasing the minimum age for a.4riverV license- In 
response to the fact that in ^he l5 to 24-year age group, traffic 
accidents lead all other causes of death. ^ . ' " 

In California, one 'of every . 13 -drivers is a teenager, about- 
900,000 of them in all. The drivers under 20 havf the higbeBt 
accidetft rates, about 2 Sj ^cr* every 1000 ardvere^ As shown in 
Fig. .1, this rate decreases remark^ly with increasing age, partfr 
cularly at age 20 wben it drops to«68 per 1000. 

' Teenage drivers average twice the number of ac^ddeffts attori-^ 
buted to adults;^ and becaus^teenagers dnivie only abcujt half as 
many ^les jKeir rate^of accidents per *mlle is four times that of 
adult^> fiale teenagers have about twice the nurber. of accidents 



.females do, but drive twicfe.as sany siles. The nigh teenage acci- 
dent rate is not caused by a few very poor drivers; onlj 15 pef- 
ceat of the males and 44* percent o£ the females get through the 

*first 4 years of driving with neither accidents nor corr^ictions* . 
(Conviction rates, compared with adUlts, are even Higher .than the 
accident rates.! And alchough the teenage driver learns a good 
deal during the first^4 years of driving, evidence^shows little 
iisprovement in accident rates until age 20* Th^ is, the^igh e 
rafe is not the result of an excessively high r^te in the first- ♦ 
yeaf^ of drivings followed bf a significant decrease* inssediately 
thereafter* 



2 

Some national tlgures : In 1966, 5.2 percent of about 96 rail- 

lion driver licenses were held by drivers under 20 years of age; 

they accounted for alcjost 10 parent of the accidents. Noting that 

the high accident rate a^ng young dri>4ers is an international 

pnenosenon, one source report^ tnat eJen ^nen r ^tapts-ts are mizcn- 
' ' ' < 

ed. aaaordtrij.z^:' a^tvzna e^xp^meKae w^J dnvtn^ r^it^ ^ne man vote 



among tne younger or^verB persvstB. 



In short: jWHen his senses, coordination, atid general physical 
abilities are at their keenest, our young driver is at his worst* ^ 

3. THE YOUNG BICYCLIST' . -An analysis of bi cycle-motor 'vehicle 

4 

accidents in Santa 3arbara5 Califotnia disclosed that^chiUren in 
the under--l3 age group accaunted for aboyt 30 percent of acci- 
dent victims, Tne sane analysis included a *^tudv of the traffic - 



behavior of 500 cvGlistsj results of this latte?. /tudy , in w]>ich 
observed cyclists .we*#e categorized iil age grouirsj^maie it possibj.^ 
to estiiaat'^thsti as^obseirved on^Saijt^ Sdrbari stifeets'- the under^X3 
age group? sS^feeop coily aboar 8 perc^t^ bf /the bicycle traffic,. In 
any^cas^, it ia abundahtly^y,^^. that -t^e under-X3 age group is 
involved in a signiflcant^f^'^^proporxionatHe nuid^er bieycle 

.accidents* The comparisoji qt total injuries and iotcut accidents, 

* \ " 
by age group, is shown in ri^* 2i ■ ' . 

f f * ^ ^ 

Regarding thesfe statistics and otners to follow, it would be- 



well to note that Ref*^ ds well ^ ojher source mterials, show 
that younger children do not ri^ bicycles nearly as eKtensively 
,as niight %e thought* For one winis ckildren do not useT)icycle^ 
for transportation 'to and froin^chogl to any great extent. A care- 
ful survey of tjia nuidser of elementary school children who rode 
bicycles to sQhool showed by actual count a total of 37p bicycles 
for a./€tudent population of 4,905| t^at is^ about 7-1/2 percentf^lStf 
t^e children rod^^icycles. • 

.Tnat bicycle usage iii g^efal spid^an^ng the young in .particu- 
lar is not as great, as sometimes assimed is^ borne out by figures = 
€or Stevenage,* England, t^hich has* a highly developed systefa of spe-^ 
cial bikeways,* coisplete w^th underpasses at all intersections and 
separated in all respect^ f^bm roadways."^ U^a'ge rates, there f or ^ 
eleinestary school children are about • the same as ^e reported for 
Santa Barbara ^d the overall bicycle usage rata 'As; also'^quite low. 
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Figure 2. Gompirison . of total injuries and total accidents, by 
•age group: Santa larcara, Calif., 1970 through 1972. 
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la fact a decline ia bicycle usage seei^ to be associated with' in- 

' * , / ^ ^ . 

creased availability of cars throughout Xurope. Another researcher 
also reports that ^urposef ul* traisportation is not the isajor aiti- 
vity of children vho instead iise chejr bicycles for^lay. xne ^ \ ^ 
^significance *of these dir% 11^- in their support of the assumption 
.that tr^ accidie rate a:^ng children i^ probably radx greater than 
^usually indicate h^<:.^Mse. pt the apparent 1|^ usage <;^te (at leasr 
considered in ter^ of siiles traveled) * ' > v 

I.- . ■ : 

Of 477 bicycla-OTtor \!^ii<^le accldmts ^aly^ed in the work 
reported in Ref. 4, ^47 isvolved j^icydists age 15 and under;* The 



accident Involvement by age is shown in Fig* 3* . ^ne nind^er ,of acci- 
denes involving the very young — ^ages 4 thriKi^ 9-^is surprisingly 
high consideting evidence that suggests a. Iw exposure rate for the 
younger ages; As shown in Fig. 3, the 12-year'-olds all othelrs 
with 44 involveneats. * ' • ' 



. A cu^l^ti^e total of accidents by age/ baaed on the, same 24? 
Santa Barbara accid^ts is sbgrwii in Ffg* 4. In the age range 4 - 
through 15 years , tkB group 4 thrpurfi 9 accaimt^ for about 25 per** 
cent of all fiieae accidents; SCT ^erc^F^^oF tK^totaTTa reaped te^ 
fore age 12* ' Undoubtadly , th& increased Involvegent with increased 
age reflects a graai^^ erasure for the older |fiildren*^ 



In the work reported in ^f, 4, it was shown that in general 
the bicyclist was at fault in about 70 perc^^of j:he accidents 
studied. * Ordinarily, bla^ wa3 placed '^^ e rfe^ult of a violation 
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of a basic traffic 1^ which figured direcclv and causally la the 
accident. For the grotip 15 under, 'the faicyclistr^as cons|dere<i 
at fault in a high ofi 100 perc^t of the c^es to a low of 36 per- 
cent at age 14. Seven of the refining' 10 ages ar^ seen to at 
fault in at least 60 percent of accidents, uiis-distribution - 

i 

is shown is Fig, 5- 
In sundry i 

1* Children 15 and-und^ ware involved in 51 percent of the - 
j^l accld^ts reported. ^ 
^^2. Of tqe 24^ accidents in ^^^^"^fiey ^'ere victims, those 
15 ancr under ware at fault in 61 parcrat,pf the cases*, 

3. Ages 12 and belo* accounted for 140 accidents or 57 

cenf ^of the total; ^nev were at fault m 68 percept^ of 

tne cases. - ^ ^ ^ 

* 

4* Ages 13 through 15 uere involved In 107 accidents, 43 
percent of the toteli they^ere at faujt in 47 percent' 
^ of the cases. , " T * 

Some accidmt data for the State of Califoraia'are shown in 
Table 1 where injuries and fatalities are tabulat^ by age groups 
tor the years of 1971 and 1972. In both years the disproportionate 
involveiseat of the, younger cyclists is clearly seen. Fatalities 
B^ng bicyclists. for the years 1971 and 1972 are plorted in Figs. 
6 and 7| ^s"shown, t^e 10 through 14^ga group incurred tfia wst 
fat^Jf^njuries' during thos^ yea^. According to figures recently 
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Fatal 



Injured 



Total Injuries 



'Bicyclists* Age 


* 

1971 


' 1972 


1971 


1972 


1971 


1*^72 




'X 




2,165 




102 


155 


'5- 9 


23 


• 23 


2,324 


2,188 


2,347 


'■ 10-14 


32 • 


. 32 


2,054 


_ 4,286 


3,086 


4,?38. 




18 


22. 


1,916 


2,387 


1,934 


"^2,4X19 


' 20-24 


Q 

7 » 






* 7*^1 
/ jj. 


608 




25-34 


1 


10^ 


290 


434 


291 


444 


35-44 

45-54 * ^ 


f 

2 
1 


1 

.•2. 


88 


123 
. 112 


90 
60 


124 
114 


• -* \ 

55-64 


3 


3 


52 


59 


. 55' 


62 


Over 65 


4 


- 9 


' 56' 


% 68 


j -60 
99 


77 


Hot Stated » 


1 


1 


98. 


' If? 


168 


* 

Tot^- 


95 


128*' 


■8,478 


J* 

10,843 


8,573 


10,971 


•* / 

1 

* 















Note: There are minor discrepancies* between these -figures and those 
reported above due^ apparently, to some delay in reporting or 
• pome procedural cliange. 
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Trf>le 1. Bicycle fatalities and injuries by age group, California, 
- 1971 and 1572 (Refs. /, 8). . - 




• (THIS^'IS THE PERCENT OF ALL INJURIES FOR A GIVEN 

• AGE GR6UP THAT WERE FATAL lJ.Q., THE OLDER GROUP 
•1$ SIGNiFlCTNTLY HIGHER). 



Figure 6. Bicycle ■accidents and fatalitiep^bj) age group; Cali 
.fomia 1971 (Ref. 7,8). 
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THIS IS THE PERCENT OF ALL INJURIES FOP A GIVE1 
-^AGE GROOIMHAT WERE FATAL, 
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Figure 7. Bicycle, apcident fatalities by age group; California* 
1972 (Ref. 7,8). 
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obtained from the statistical section of the jGalifornia Highway 
Patrol in Sacramento, biayaiitta under 25 yeare of age suffSred' • 
60*9 percent of all bicyclist fatalities in 1972^ and 6l\2 percent 
inJLSJP-ir.^ If ugage data were available so that aj true accident 
rate could at leasn^ be estimated it is likely that these figu;res 
would be seen to represent a gross understatement oS the special 
risks atten^Jig the child and bicycling. \ , . * 

The figures shown above for California 'also hold — only more 

so— on a national scale. In 1971,, for sample, 73 percent of all 

bicycle-rel^ated traffic deaths and it^uries were suffered by bi- 

9 

cyclists 14 and* under. This figure has actually decreased from 
87 percent in 1961, reflecting an increase in the nuni>er of older 
cyclists rather than any Improvement of the record among younger 
children* _ \ 

y"^^ — ^ • 10 

.^A Swedish study of traffic accidents involving children- 

reports that during the period 1956-1961 an average of ^423 chil- 
dren under 15 ware killed annually; an average of 391 were -seri- 
ously injured. These data, obtained from an analysis of 14,437 
,police- investigated accidents, are shown in Table 2* 

A further analysis of all cases of children's accidents in the 
greater ^ockholm area waa undertaken for a period o^ 1 ykkr; in- 
S.uded w^e those^ cases in which medical care was sought. Oi the * 



Figures for 1973 totals may chafige som^hat be^ause^^x late reports, 
etc. , • " ' ^ 

All reports of accidents reviewed show the usual greatei^ involve- 
Bient of males; it has not been sade special issue of her€* ^ 
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^ Table 2. Police-reported accidents- among children under 15 in 
Sweden, 1956-1961*10 - . - 
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total of 'Such accidents, only about 10 percent Vere traffic acci- 
dents, and about 60 percent of tliose^ involved bicycles only' (or 
about 6 percent of all traffic accidents) , The relatively small ^ 
grgup of traffic accident victims nonetheless accounted for 25 
percent of all children adodtted to the hospital for injuries, dnd 



Z4 percent of all fatal accidents* Some additional information 

concerning these accidents is ..given in Fig* 8* It -is notable that 

- ' , " * * * 

46 percent of the accidenta istturred whea children w^e in a hurry 

for 9rfe 'reason another; z3 percent happene'd labile the chil^en 

were at*play; only^ 4 percent while on their way to or frpm'school; 

3 pi&rcenti were on errands; and 24 percent had^ definite destination. 



There are minor 'artthmetlcal discrepancies in thes^e figures that 
^re accented for by the author. ' - ^ 
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These researchers classified accidents by types t turning over, 
those involving a private iiK>tor vehicle, another bicyele, other 
vehicles, and static objects. The "turnin| over" accident ^ade up 
43 percent of the^otal compared vith" 31 percent classified as col- 
lisions with private vehicles- And there were repeaters: 54 per- 
cent of those involved in turning over accidents had been previously 
injured* 

Another sourca^^ notes that in Sweden, traffic -accidents in- 
voTtving children follow a familiar pattern.' There is an increase 
in pedestrian accidents until age 9 or 10 and then.,:a gradual de- 
crease; bicycle accidents st4rt 4t about age 6 and increase through 
age 14 when children can Tide sK>peds. ^.The ir^ed accidents then 
predominate and increase ^'incredibly" until at ^ge 18 the survivors 

can drlvfe c^i:;s* ^ / _ ' ^ 

~" * 

. ?^ / * ^ • 

A thorough-going study^of children's perfojtilance in traffic 

* * ' ^ - 

has been reported in Kef. 12. This research ±b focused on traffic 

accidents In Sweden during 1968 a^d 1969 that involved children 

through age 10* Source data were drawn from 1,906 ae^ldents fe- 



porJ« to the Swedish Control Bureau of Statistics* Because a 
previous stxidy wks unable tQ establish any difference b^ween r-e-^ 
ported and unreported accidents, tiie data^ contained^ this reportT 
are considered' representative of all bipycle accid^ts. Concern 
^^ts with "active road users meaning children riding bicycles , 
walking, etc. Excluded are single bi^cycle or pedestrian accidents 



and children injured a$ passengers in otAier veh.icles. Again^ boysV^ 
were involved in more than , twice as many accidents as girls. 



Considering ^ll traffic accidents, a peak -is shown at< about 
age 7 with' the rate remaining high through about age 9 (see Fig, 9)* 
Most of those injured wejre pedestrians: 1,204; bicyclists accounted 



■ 1 ■ • " . . 

for 625 of the victiife. Seriousness of inj^iry was abot^t the same 
^o^^yclists and gBdestrlans^ut 10-year old cyclists were less 
seriously injured than^Were the younger cyclists* In the 0 to 10- 
.Xear age group the risk o^. fatal injury Xb showsR^^to be higher than 
for any other except tpe elderly group. 



^^erhaps of interest,^ 845 of the 1,204 pedestrian accidrats 
occurred on stretjches 'of straight road and 15 percent of all pedes-- 
trian accidents happened in crosswalks. In the latter regard it is 
of further interest that' the mjority of children stopped before 
proceeding into the intersection. 

The total niTmher of Bicycle accidents (625) for boys and girls 
through age 10 is ^own in Fig. 10» As" shown, the accident rate is 

hi for children la the '7 through 10 age group, averaging well' 

4 ' ' - - ft 

above 70 accidents per 100,000 children for each age» Host of the 

accidents are .characterized as having occurred when the cyclists 

and motorists crossed paths^. In 280 instances, those involved • 

wer^ on intersecting coursed. The secoi^most frequently occur- 

. ( 

ring accident has the cyclist swerving in front of the niotor vehi- 
cle. Host costDonly noted in the *bicycle accidents, as well as in 
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Figure 9* Traffic ucoXdenm involving children per lOOrOOO 

chirdrra of eacb agei Sw^en, '1968 and 1969 (Hef* 10), 
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Figure 10. Nmiiar, of bicycle accidents per 100^000 childr^ in each 
age ^oupj Swedm, 1968 and 1969 (Re£, 12). 
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.those 4xivol^mg pedestrians, is the "'dashing out" aScideat,^ defined 



I 



to include those cases where the cMlc ^uddenly appear^ in front of 
a s^torfst {e.g. J exiting a blind driv^-f ay into the path of a passing 
car) and those cases in which, for reasons proDably isricoovn even to 



himself, the child cyclist suddenly ezect^tei ^ maneuver ^iii<£ causes 
his to be struck bV as approaching vet^icle. The-^urtior's ws^mti 
"*.,the ss^ grpups^ are always internationally) involved in 
this type of accident as we have, foi^d In Sweden," Aicut^ ££ per- 

ed the i0%e^^:^ed -^or^woeT or s^JerJing. Tsare is a graeral pattern 



which hes the younger chlldr^ involved in the 'sudHed ^srgmce 



aqcideslts with the older chii^ren ^re often caught up in tte 
ii|g type of accidrat. 'In fig. 11, the childrm's Behavior when the 
accidents happened is shmn. 

Figure 12 shows the ^xterit to which visual obstruction was in- 
Wived in the bicycle accident^ sti«iied* The obstructions eowrlse 
S'^h things as parked and mving vehicles, hedges, comer building , 
etc* It is reported^ h^evar^ that linit0 visicm cauaed by other 
vehicles is far less frea^ntlv encountered 'in bicycle accidrats 
tima in ped.estrlan acaidCTts. 

' These researchers -also looked into the »tor vehicle drivers . 
in the'^accid^ts' studied and report that the "youngest drivers^ 

€ 

aged 1^22 yea^, were involved ^ the Mjority of the chil 
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Figure 11. Quid's behairlcr at ti=e of blcrcle accident! 
^ ^ 1969 (lef. 12). 
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visual obstn^ticss as a factor in bicycle-iitor v&nicle 
accideats. , 
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acai4^ts taten up here," Tney also Mund drii^ert lic^aed one to* 
five years osre otten involve th^n the ssw licensee pr those 
li^d been driving i^r€ than^flve years L-S^t of drivers wre 
^ale* IsterestinglTj ciilidrea injured by the votmger drlvera^ i?ere 
r^ra oftCT sertously hurt* * : 

^ toieemiag the serloitsne^ of ivj^ary' incurred by the yoimg 

% 

traffic accident %*icti^, statistics retscrt^ ia let. 12 sho^ a racm 

• ' ' t ' - • " „ ' 

greater- fatality rate ^^ag ehildfes ^^-cer 7 years of ^g^^* xaat 
sti^j of '763 accidffi^ yictis ^i;Httred to the hospital^ shc^ the 



fatality rate for those children to raage frifc about ti^ce to four 
tin^ that of other ^rttis ages 7 throufi 65, I^i^ se^^ fa? £^ 
^ i^^iOT^^^^^ ieoause of the* n^M^ cf traffic aaddBn^ 
ini^l^nng y^^^ (^ildr^ there ia anHn^mas&d pr^mili^ of 
aerimiB infurui perhaps In so^ ray ehe ime^pectMnMS of 
chilAfs brfiavior ia tragic is a fattor. . - 



Baf erring a^ic^o Baf* 12^ the imder-7 sge group is heavily 
^volved in ped^trian accidrats but bicyclista still oaka up a 
apprising 23 percent,^ the* to^l injure. Is noted in o^er ■ 
studiMj the bicyclist isvolv^mt incre^es with agSt bping^ in 
this case^ ^out 37 parent of the total acci^mts In miidi chil- 
arm 7 throurfi 13 vears Were the victias. 

In -Qma^ SHudn/^Bxm has bean a atea% tnat^me w Jtoat 
itiaa a^^^g ^galiats 9 ^yem^ and Is this age group there 

were 5U fatalities la 1961 and 756 in 1971. During the s^ 



period, fatalities decreased' in .other age groups, especially in the 
^15 to 19 group raich shovg^ a decrease of .n^re than 60 percent.^ 
Tpe sigaif icmce -of these figures is iiK^re sharply appar^t ^^es they 
are viewed in li^t of a o^^'or*^ ard B'ube^antial (>o^ pert^it) 
'arease in bicycle i<aage ^xxorn 1962 through 1972. Csage figures of 
5*8 billion t^les is 1962 ^d 2,34 billios in 1972 are givea*^^ . 

ine hazards of bicycle ridisg in general are ^iMastz^ in 

Other statistics pertaining to Great Britain wolch give death and 

serious injury rates for CYclfats and drivers of aU ^tor vehicle 

I ' ' * \ 

per 100 nlUion mles traveled. (The changes shcra from 1967 

throu^ 1971 occurrM in a constant manner. The figures are from 

Est'. 21.) » > ' . 

1 

Fatalities * . 1967 1971 

Cyclists . * 13.4 16*0 

Drivers 1.* 1,5 - 

• c 

Serious Inlurles 

" ' , I. 

C^cUrts * 180 , ^20 



Drivers - 20 " 18 



That^^ in 1971, ^oHst^in G^at i^pimln uere kitlM at a 

Blight ?rcr^ zhan elevm tir^^s tfert ^mot v^ti^e*M.pem 

i 

^and were beJjig seriously inlured at a tare just under eleven tims 

^ ^ m - \ . \ ■ ' 

that of t^e drivers. 

The tragic proportioa of the traffic accident problm, 'as it 

* » = ' 

» T 

ipvolves childrCTa i^ nearly si^aari^^ed in stody data taken frra , 



X3 

the recotds of ei^t countries, Expx^sBed' as a percent of all 
fatal oacidentB involving children traffic accidents accounted for 

26, 5 'percent of fatalities in 1-4 age group; 

^[*8 pircent'lji the 5^9 group; 

35,7 percait in the 10-14 group* 



Traffic "^cidents constitute lO^-lS percent of all childhood 
accidents, result in 25-30 percent of all childhood hospitaliza- 
^tiona caused by accidents, and produce 35 to, 40 percent of ail ac- 
cld^t^ deaths. ^ Boys as al^^^s, dominate tnese statistics i they 
isake up 63 percenx of the injured 5-9 year-olds, 75 percent of the 
10-14 year-^lds, and 66 oerc^t ovei^l from 0-14. 

Note should ^ made of some figures that show cciSpa^rativa 
accident data for various mimt ries* hs reported In laf. 14, ho^ 
ever^ there are sl^if leant differraces in the way accid^t atatls 
tics are conipiled and one should be sure that flrgures being com- 
pared ^e in factM^o^arable* For exaiqilej^ the practice la the 

*d ^ates is to record ^ a traffic fataSity any^me who dles^ 
of inji^ries sustained,* ^thin* 1 year o/ the accident* In D^unark, 
Germany J mgland, Norway ^ Sweden, Switzerland and- the Netherlands, 
those who die withis 30 days are recorded. In Itaij^ the vtctiM 
mist die in 7 days to s^e the statistiM^ wjthin 6 days in Prance 
OTd within 3 days in Austrla.''^^'^JBelgium we :^av,e the lisdting 
ease^> dead on the spot or go uncounted. The figures sHown in 
Jsbla 3 are of iaterest. In this co^arison| the United States 



36 



has the better record, the Netherlands ^howing^a fatality rate nearly 
2.5 times greater. Again, most of the victims among younger children 
are pedestrians with cyclists second in order* 

I .. , s . 

Fatalities/100,000 



* Netherlands 
France 
Italy 

Ifeited States 



il*5 
7.1 
5.2 
4,7 



Table 3. Comparative traffic fatality figures pir 100,000 children 
in 0-14 age groups 1968 (Ref* 14). 
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THE CHILB: SOME THINGS. HE CAN AND CAN'T DO 



4. COGNITIVE DEVELOPMENT, The following, is a brief descrip- 
tion of some of the elements and characteft&^^S of the cognitive 
developnient process as it ocoars ±n children. 

To attecipt a brief characterization of children is a difficult 
task, one that could easily become *iSi red in a multi^icity -of termi- 
nologies, ideas, opinions, tl^ories, interpretations, and sheer 
fancy* But the purpose here is' limited to a look at some »of the 
things we kno^ aboufc childhood development that bear on the study 
objective of passing judgment on the child *s innate abili^ to cope 
with traffic* So emphasis is f ocuse^^on the experimentally derived 
data that relate to the child *s cognitive capacity as he nK>ves to-- 
ward maturity. ' ^ . 

The prlnciparl hypothesis of the study is concerned with the 
proposition tnat at some age the child is devalopmentally ui^le to 
understand and interpret traffic Ikws, rules, and the tra/fi<^eh- 
vironment sufficiently well to function in that environment^ with ^ 
acceptable risks of^^injury* As on^ would expSct, there is no 
great abundance of data, relating specifically tO' the issue hand* 
Strictly speaking, there ^'is probably little i^formatflon—good valid 
information—available about child development, Maa'^s knowledge of 



the boy~as his knowledge of 'the man — is not all that good. As 
Piaget said, 'it is" surprising how unrefined is the state of our 
knowledge of children's intellectual development* ^ " ♦ 

^Neverthel^s^ , and thanks mostly to Jean Piaget, imich iBore is 
known of the cognitiv^^ev^opment of .children than previously; 
enough certainly to gi^ insight into the child's abilities and 
to jiistify interpretations of experimental data as they would likV- 
ly affect a. child's behavior in traffic. Much ofvwhat fallows owes 
to Piaget and to those who have written further of his work. 

One thing emerges utmistakably from a study of childhood de- 

^velopisents the child is not a little adult, lacking only in ^kno^^ 

ledge and learning. Rather, throughout the first several years of 

life, his learning, his abilities, are liinited fay a still develop- 

Jjig physical capacity to perform, the (cognitive functions. It is 

the nature of a child to perform as a child faecause he is incapable 

of an^ other performance. Adults fail to u^derttand children—fail^ 

to know what can be expected of them—to whatever extent they fail 

» ♦ 

to grasp rtie sometimes monumental differences ^in perception and 
conception^ that separate cfiild and adult .* Ignoring tk^ limitations 
within which thf* child must function tan result 'clearly in anything 
from adult-child misunderstandings to many tragic* accidents • 

5. SOME TERMS . ' It is usually agreed that all the* character- 
istics and abilities a person possesses derive* from the processe*s 
of Saturation and learning, most often through interactions xif 
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the two* Maturation caa be defined to describe those changes tliat 
occur within the individual's body that are independ^t of environ- 
mmt'or experience, , Maturational changes are^ therefore, -organic 
or structural changes* 



^ Learning, as are all these terms, is defined in a isultitude of 
ways, A useful definition says learning is change— in behavior, 
performance, or ability~induced by or resulting from experience. 
Most .w<?uld probably agree with Boyd McCandess, that maturation is 
essential to le^uming. 

There is iisually a distinction made between perception and 
condeption* ' PeToeption is often taken to involve the organisation 
and dnterpretation'of simple' sense impressions iid, for Plaget at 
least / iK>re mature perception is dep^d^t on further neurological 

development and learning. Concepticny on the other hand, or con- ' 

% ^ / 

cept formation, usually has to do w^h the so-'called higher^ mental 

* ^* , 

processes and involves the discovery and definition of the criti-^ 
cal features of objects or events, '^bstrai:tions, md probton aolv- 
iMg, Piaget used cognition aa a collective term comprising all 
activities of /the mind, such thinking, r^oiiberiAg^ and per- 
ceiving* 

* * € - ^ 

8. JEAN PIAGET. There are', ^f course, mai^ points of view 
rfjout child developm^t. But both In terms ^ quality dnd quantity, 
perhaps no other researcher has even approached the output of Jean 
Plaget, the Swiss scientist. Educated In natural 9<fience, Piaget 
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regacde himself as a geneticist wfeose main Interest is In the de^ 

veloptaent of knowledge. 'Bis work .with the pogaitive development of 

--- - ^ * * * 

^ chll4£en was begun in 1921; it is comprehensive beyond any otKer in 
'the field (%e^s the author of about 30 books on the subject), 

"^^^^jJgan Piaget %s described as "one of the most influential of 

^ 16 * ' * ^ 

living "thinkers." His ideas -about the development of cognition 

* * 

^ifi diildren are affecting research, curricultm planning, pre^school 
programs, and many ot;her areas of psychology and ^ucation* i&ove 
all, his studies help us to understand' hcjw childrM perceive the 

e " " " f 

world and to know. therefore ^at to ^q)ect of fhem. ^ 

* Sis » - ^ * 

Piaget has conducted "countless experimMts with children** 
His work is thoughtful, the design of his experiments brilliant 
yet simple. "Today, fifty years and m^y follcnmp' studies l^ter, 
Piaget s ideas have been p^^sy well eprroborated." 




^ Based>-oa^is extefislve re^arch <fet§, Piaget has produced a ' 

* • ^ - ^ , 

pattern of clfildhbod development that is characterized most impor- 

* ^ ^ J 

tantly. by three periods. Although discussed A terms of precise 

. ^ * ; ^* 

^stages the developm^t he describes of course, a continuous 

pjrocess, one phase merging with the succeeding. 

1 PBEOPER'aTIONAL PERIOD • Ranging'from about 2' ta 1 years, 
the preoperational^ child's performance is- characterized by. his 
intiiittons~of tai illogical— based on his "perceptions of the worM 
around him. ^ In this developm^t stage *the^itld progresses from ^ 



the simple sensory-motor aptlvities of infancy to the use of lan- 

< ' • r * 

guage and other synibolic manipulations. His thinking at this point- 
must rely solely on often faulty perceptions ♦ 



a PERIOD OF CONCRETE OPERATIONS. Trom age 7 to or 12, 
the child becomes able to function in thought but his range is 
rimited to ^ose ^'concrete" objects with which he is in contact. 
He can do some logical thinking^ and can start rejecting some of - 
hia i)ifeviously accepted 'fallacies which were the result of ungues- y 
tionat^ly accepting surface^ appearances. But .h^^fcy. cannot work* 
with abstractions, such as verbal propositions. Ws reasoning jat 
this point is only elementafy at berit. ^ 

9. PERIOD OF FORMAL OPERATIONS . Xhi^ final developmental ' ^- 

period, starting at age 11 or 12, sees the beginning of the child's 

* ' = ♦ . 

abmty to think about thoughts , to "operate on* operationsr*" The 

"child^s developing intellect can think in generalities that he rea- 



sons to from specifics, he can deal with the fotm of reasoning 
separately from its content. This is ^*y the period^ is called that 
of "formal operations." At^this stage Jthe adolescent^ handle 
tbe idea of propoajng hypoMiet^cal solutions and can rea3on about 
what would the^sults be If the hypotheses were true. The opera- 
■tional child can move, back and forth in time and space, which mskefi , 
all the difference. 1m short, he has probably attained his'^An- 
tellectual e^apacity as It relates to development; lacking ndw is 
exper&nce^ 



10, CONSERVATION , . Piaget did a great deal, of e^eri^ntal 
work ixr-an effort to d^ionstrate the ^lature of an afeility he c^lls 
comervatton and to show that it could act as a discriminator in- 
defining levels -of cognitive development* Conservation refers to 
the ability to understand that certain attributes of a -^bst^ic^ 
are unvarying, even though Hhere .may occur superficial changes in 
the substance^s appearance* ^ 

In one ^ries of experiments, children ^were shown two clay 
balls Fhich they Understood to be of equal size^ Tne shape of one 
ball was then changed—before the children—into a cylindrical mass 
and t:ne cMldren then questioned abjsut t:he amount of clay in each 
shape. Results consistently pointed up the bfiild^s inability to 
grasp the idea of constancy or conservation that seems so obvious 
to the adult. Most children in iJie preoperational stage j^f cogni- 
tive development think the cylinder contains mor^ clay th^ the 
sphere because the cylinder is longer. Even though the experiment 
ter returns the cylinder to its original shape and repeats the pro- 
cedure.the child will still insist that the cylinder cc^ntains iDore 
clay. At some point in his co^itive development the child will 
^sta^^to notice that an increase in the length of the clay cylinder 
is accomplished by a decrease in its diameter and he may tBen 
decids^hat the cjrlinder contains le^ clay than th€ sphere.^ •» 
Eventually, he comes to realize that a relationship exists between 
the dimmsions of the clay objects as. their 'shape Is changed. 
When able to note consistently that changes'.in length anJ'll^a^ter 
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go together the child has progressed td the period of concrete 
objects* V ' * « t ; . * 

i 

* -^is cm^vvatian of stwaifance is simply a logical 
necessity, Tne child vj:pJ) understands that when theve.^ a V 

^ trans foxmwion you come back to th^ point of departure' and 
lynoe again- have the ball* He '^^Js that something is con-' 
served but 'he d^sn^t-hrtaj vha^ It is not yet the weight j 
it is not vet th^ voMne^ iv is sinoly logical^ forri^ . .a 
logiaal necessity. There^ it seem to is an emamle of 
prog2^^€^ in hacwledge^ a loaigal necessity for.sc^^thing to 
be conserved even -maug'n no e:q>erience can hwJe led to this 

, novvan." ^ 

The inability of tt^e preoperational child to note the constancy 
of substance in these ^rperi^^ts*^emo|istrates the lack of an abil- 
_JLty called reversability , qx the abilltj to follow a series o.f size 
or shape transformations ^aiidi then think -back to the original. This 
preservation, in thought only^ oL phe original is not i^ossible for 
the younger 'child. j» ■ ^ " 

Haiibig reached -that poftt* in his cognitive development ^ere 
he is aSle to 4eal with^ the conservation of substaMe, the# child 
sffi.1 does*not xnsiersta^ that fhe related characteristics of 

V ' ' 

weight and vdliSi^ are also conserved. Interestingly ^ experim^ts 

show that th^" cognitive developxaaot associated with these ideas of 

conservation of, substanpe, weighty and volume always occur in that ^ 

^rder, that is, 4n the direction j?f increasing complexity . Mot^' 

until age 11 or 12 cmi most' diildren d^insttate an accurate under-. 
* - - * • 

stafiding ^ t^e conservation of volu&e. - ; * 



E^erisents-hava also iTem. carried out is an effort td change 
tbe order In which these^jjarticular cognitive funct^oss appear* 
That th^ hay^ been tmsucce^sfui J.s t^n as eHdence that the y 
levels of a^r^t^ve devetopmsnt <m estcz^VLshed ea^erUnantalty are 
peal stages of what, can be otAled mxtuToHonaL amcmces prerem^- 
site to 1^ (kmc^ts of (xmeervfcHon, 

This sarie developiz^tal order of the copaervatlos of substance, 
weight, and voltsie, has been shown to occur in other cultures al- 
though there mayie an age diaplacem^t. For e^aopl^, a delay of 
about 4 years in the attainn^nt of these concepts has be^ observ^^ 
asong subjects ^I'Martiniaua* , ' 

* 

^ * Piaget thinks it possible to * teach* chiMrsi some t^f liiese 

concepts but feels they would only be learning correct answers to 

a Itoited e^^eriiD^tal set, of atJUmili and that real learning would 
t 

.not occur. In fact, childr^ so jUiatruct^ yuld rapidly revert 
to those errors ^msistCTt ^tb their developmental l^el* This 
be<Smse the loaic^l stnu^Pures ne^^ssopy tc an imdeMtanMng of 
ime coru^tB involved sternly are imavaildble to the ckiW imtil he 
reaches the necessary level of co^itive AtVLty^ 

The toportande of the preceding'^perlii^s^^r^ta lies ciiefly 
isi what they is^ly for e^^cators 7and others ^o ti^ to hurry up 
these stages of cog^tive developing t. These e^epunmts hm^e.been 
repeated by others aimer plmes ar^^ the .relicbilitu of Ime^ 

■ ■' - ■ ■ 



J 



siua* 2^^ (xmsidered if we are to iMtetlidentUi game t3%e aarxmit%* 
tiea of children at varuni8 ages* 

Childr^*s im^iHty iB these natters tfsn be'd^mistrat^ in 
any nu^er oAvsys, Ev^ tbou^ the diild hit^self poisrs out ^piai 
asDusti of liluid into tall airier costaisers aad vide^ flat tmes, 
iif vill^insxst that the tall costaitters m>M i^re liqtjid* Try c^m- 
vlncing cmildres that ^ual portion of a treaty cat into im^|ual 
parts, are equal. ^ They wiU ixmlst that the pi^tion eat into five- 
pieces is ^re treat than the ssnie portft^ cut into thr^ pieces* 
Again ^ these haste phases of die developing cognitive ^llityj 
chan^ng tow'^d the grasp of cobles fon^, ha^ be^ veil 

^tablisMd, 

In a similar fashion, e^atli^mts shcm the developt^t of eon- 
aeiyatlc^ nnmer' and length* The prg-operatioiial child will s^ 
that of t^o ^ual Unes^ raa displace t8 Che rl^t, that the 
Q^siding to the ri^t is the Iragest* He is also im^le'to ^asp 
the ^eater loigth Involve In sn- tmdulatlng line w%hn ^cmpBX^ 
with a strai^t line so long as the lines being vie%^ed he^M and 
mxd at the s^o^ pototsi 



On the other iimd, once he has acqirf^red the totellectual or 
eog^ltiire maturity necessary to this kind of ^□derstanding be is 
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im€?ir for alw^a," 

chUdraa in his efforts to d^cribe the <^^ilt±ve deirelopii^t 
tial to tha ideas of in^e^^g aad sp^^ Piaget cotcImmi ^Pte 
<^a^t of epe^ m a reU^^cnehip Bet^m Msumm tr^^^m and 

vasa&d dxxa not fce^in zc in tAiSsS^ nine i?? 

|/eara of am. " 



Fiaget dasi^XM nmy a^^eri^mts to ls»n to^ tha rnl 1ji 

A^:^ deal irtth the s^le order of obi acts oa yhici the MSt basic 
of epe^ md ^v^srat afe pt^ri^ed* po It Is that a ai^le 



U fo 

Tecomit±<m of the order of *b sefiM of positicms is essrati^ to 



the concept of spew* ^ . 

la sttidies of iMildrm and their «ility to ^aliatlate th^ 
idaa^of order, several ^^eri^ents were forralat^ that had to do 
^th the alt^nate directions of travel of baHa t^rriMg down ^ Is- 
, dLijXBf passing out of view ttarou^ a tmm^^ aM ^^rging on tte 
other aide* using three balls of differ rat color ^ rfef errrf to bare 
as A, 3 J mi aie ^perisent posM a f arias of ^ffarmt direc- 
tions of travel i tha childrCT ware thm quest ion^^iotit the order 
of tha mer^g balls. 

For axa^la, if the b^ls iwed ftom^ri^t to left in the 
^ order ABC, ^st children 4 to ft years of ^ge* tos^M successfully 



pr^ict the IBC order of ei^rgmee f ros the other side of She timael. 
But pr^arational diildres could predict order if the ABC 
balls ^^exejulp^^ to reverb their path and »ve through the ti^iei 
froi^ left to riEht* ' 

4ithou^ thi reversal appears si^le^ because the child seea 
such r^irsals frequently in his e^eriesce/ zh^f si^uy caiaot 
raiicipate the^^^^rgece order of GA* The child *s reasooiug^ ^ 
CTer^ se^^ to consist si^ly ia ratraciag ^ by the act of reprcs^- 
tatiim, evQts lust as they were perceived^ isste^ of iizagioiag 
an. alternative or reversal.'' 

/ 

After mastering this part qf^tbe ^eri^mt^ the cMlflr^ were 
to the rther side of the td>la m4 again qu^ticmM d^mt the 
order of the balls (imich hm rfcaiBM ia the timnel) as Aey ^rg^ 
ma children had learned that lAra €ha balls in order ABC fxim 
' ri^t to left th^ A alwOTS3ppearrf fltet, la their positions 
the cMldrCT could not imderstmd that the order of ^^rgmtoe^ wi^ ^ 
thevballs ordered ABC wuld have C the f iret to appear the * 

halU mved fron the rl^t to the left. CHM^^ htBtead of 
-mrsing me cr^r^ seer f^le ^ly to tmdemtand me i^l^ipe Mreo- 



tvm tpm^l. loat ia^ the child *'does not reason ill ZB-a^ot 
direction of travel in relation to tm taoml hut in teras of 



static indications of whidi he si^ly recoris the absolute results*" 

ftirther demonstration of the child */^idtM intuitive thou^t^ 

# 

rather than operational thought (characterised *y lo^cal thoumt 
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ptocesB^ vhlch are reversible) is gaiaed by other axper^eats of 
this kind, li the tunnel Is rotate 186 degrees, with the balls 
i^idB asd im ast onier 'mora to the child, the child does sot * 
chOTge ^^rgince orders ; he do^n*t eves collider tutmel rotation 
is* trying to prMict the order* , Neither he grasp -max happ^is 
when the rip^nel is rotate 560 degrees, evm after ha toc^ the^ re- 
sult of tte.half rooties. 



Again, if the chlic^ere capable of operatiopal tbougi^t be 
wuld see the 36(r de^ae rotatioo as a r^i^^ to the original tosI- 
tlon. But thinking intuitively he o&ly Im^^ that each half turn 
crises a (^ange in the ^^rgeace order* ^roumout these alternate 
direction of ^avel studio, the yoimger chiidran are often sa^ 
to tnink that of the ttoee balTs cvct B can ffierge first, 
this even thouCT they clearly understand that 'the tunnel aHwf for 
no passing, 

riaget co:iducted sany eCTariseots concarnM «.th relative »- 
tions in %rfiich childrm were question^ alH^ut distances traversed 
by a toy miaal »ving ^oag a strip imich itself could ba mv^^ 
either in tte sa^ or opposite direction. Again, the younger chil- 
dren canMt grasp sany of the eoneapts involve. 

Change of location studies clearly show that In perceiving 
tKW^^ent of an oblect, or tbesselvas , froz one position to another , 
the thinking of yoicager children is do^inatM by consideration of 
the point of arrival^ 7h£ dhild pmfa U^tl^ if ^ heed tne 



potA tckm in lowing from one position to another* ^ That is, the 
child vi»s s chspgE of posit^ioa strictly to Jterms of the goal, 
ifereover, the Jji which these 'perceptions of position "devjelop 
has be^ e^ggr lwenl &lly shoro to be fairly constant ai^ng children. 

/^irst, they^ oonsider only the point of arrival nextj they .becosie 
concem^^^^^h point of departure; and lastly, thej think about the 

. path traverse, ine adult's intuit ioa cossidars the path of the 
SQv e ^ent as basic to the change of position. 



various other studies nth toy cars ^Kr^iBg at differ mt spa^a 

but Blon% parallel courses, so that one over^^kes passes the 

f - 
other are considered to sho* that childrCT intuitively are ^le to 

think of speed only aa an order arong positicma* In these studies 

Mildren think the cars arq TOving. with the sai^ spe^, for pxm^lB^ 

if th^ are both stopped at the syne t1~p^ ev^ tbou^ one car has 

obviously mved up from the rear of the otlfer, passed i^^ and pull^ 

on 'ahead, "It is as if the child judged speed by the firf.shing 

^'l7 

point alone, re^rdless of distance travel^." In cases sAere 
the ratio of speMs^batiiem the two cars was increased to as mch 
as six to one,/Jounger children night say that one tr^^eled faster 
but because that ttou^t was inconslat^t with the intuitive reascp- 
ing av^^ble to hioj he would soqs return to^his original error | * 
that is, even in the case of such an obvious speed dif f ersntlal , 
there is no real learding* Childrra are esnecially unable to per- 
celve relationships batwem TOvemnts unless the ^ve^nts occur 
together I if * they occur in succession the relktionahips are lost. 
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The picture of the child that evolves from these studies is 
one of inability to xmderstand because of an actual lack in co^l- 
tlve development* , Velocity as an expression of distance tr^eled 
in a giVen tiise, requires- a sophistication of cognitive ability of 
which the child is not cap^le until gbout the period of formal 
operations— perhaps 11 or 12 years of age* Rate probless in which 
the child imist "Wster the l^ea of rate ^ time ^'distanc^ are there-- 
fore beyond tne*capability of isost children .until the fourth grade 
level, ^ 



IZ TIME CONCEPT* Ther^iis a cossKsnality .between the con- 

' s . ■ \ i 

cepts of time and speed as pointed out in'Piaget'a work. Both, re- 
quire a concept of ortier : speed is an order* of positions and ti^* 
order of events* It follows that the concepts of speed and time 
would develop along parallel courses and not really be stabilised 
until the child can reason operationally—at about^ 11 or 12 years 
of age. 



Fiaget's time e^eriments were designed on the praise that a 
concept of time involves two things i (11 the order of succession 
of events; and (2) the duration of tJjiie intervals* To study the 
child's ability to handle the idea of the oi:der of succession of 
events J he used a ^etup as follows i 

In these studies , childrm were furnished several ^ketches of 
the apparatus shown here and ^ked tg color in the changing' levels as 

^•^ 'J . • 
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the experliaenter relaased fixed 
aiiK>unts of water from the f l^k* 
Following several releases, each 
of which was observed and recorded 
on a new drawing by the children, 
the -sketches were riixed up* The 



task for the subjects was the proper reordering of the sketches ' 
with the lowering flask level corresponding to a rising level in 
tTie bottom container. Younger children^ — ^preoperational cHildren 
— eould not rearrange the sketches. The results promptai Piaget's 
coinsaent that a sequence of perceptions'' does not necessarily ^ean 
there has been a perception of a' sequence* Wh^ each sketch of 
flask^^'^d'bottooi container was separated ^d the cdiildren asked to 
rearrange them, they were either ^unable ^tcf do so or Jiad great dif- 
ficulty in complying until about age 9* Note that this task in^ 
volves a double series of ev^ts! first, the proper relation be- - 
tween top and bottom portions of the sketches and then the arrange- 
ment of the sketches in the proper order of qusntity^in flask and 
container. This ordering of a series of events is considered a 
prerequisite to 'the construction of time and not. a consequence of 
it. - ' « , 

The 'same kin^^^ apparatus was used in studies of the dura- 
tion of time intervals , or as it can be in^rpreted, as a study of 
the inverse relationship between time .and speed. In this cage, the 
flow intervals 5 of liquid ^rra flask to conta^f^r^ ware equal, but 




/ 

the' flow level Ixv the flask, 
cause of its shape, did not drop 
in equal vertical segments, ' 
the other hand, the level in ttie 
bottom container would increase . 
in equal s^ges* Preoperational 
children think that the intervals 
accompanied by the greatest drop In the flask level also took a 
greater- time. At the concrete operational stage of cognitive develop- 
mait, that i-s ages 7 to 11 or l5, there is the dawning of the In- 
verse relationship involved, and finally the formal operation's 
child can figure out the equality of the experim^tal i:tme intervals* 

Younger children consistently think that a direct relationship 
exists between speed and time. la several experiments, where they 
could observe the hands of ^ clock while performing ^sose experlsen- 
tal task^ they regularly equate rapid movements on their part with ' 
faster turning of the hands. Because of the logical operations 
necessary to the Idea that successive and equA time durations are 
reflected in equal i:©vement of the^^lock hands, nK)St children can- * 
not tell time until about age 8, at least not- with any real under^ 
standirrg* 



13. DISTANCE CONCEPT * That the child is at a disadv^tagg 



whep judgments of length and distance are required has also been_ 
dessonst^ratdd experimentally. For example, if shown-two objects 
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some distance apart, the child will think them fardiir apart ^en 
viewed with no other object between, Aggfe;?^, shown rods of equal 
^ length and agreeing to their equality, the preoperational child will 
think one rod longer if it.^s moved to project ahead of the other# 
In other standard experiisents, aimed at stndying perception of 
leiigth, object B will be saen-as larger when shown with A — if 

the two objects stand as A < B ~ than , when seen aldne. There is 

« 

a ^wofold signific^ce^in this perceptual error.* (1) It is evi-- 
dencejpf ^ustemztia errors of perception, the recognition of which 
"helps explain why children have difficulty in perf onning certain 
tasks^^ and (2) it serves to remind us that adult perception is hi^- 



Iv-^veloped and refined as the result bfcyears of experience and 

that thingm simply don't look the eam^ to u child as they do to an 
adult* * 

■■■ i ■ 

14. THE CHILD IS EGOCENTRIC , IticH insight ofWiat a child is, 

■ / * 

what he exppcts, and what can be expected of him, can be had once 



/ ^ * 

i^ is undejrstood that the child thinks the world was mde for him, 

that it^hares hia feal^gs and desires, Md, what*s more, that ha 

canM:ontrol the wh^e thing. 

It is not within the province of childhood capability to uMer- 

^tand how things are from another point of -View, Studies in which 
• ^ ^ 

child and experim^ter view a scene from opposite poii^ts consistent- 
ly show the child unable 'to select correctlf^ pictures showing the 

* 16 ' 

' experimenter *s view. Even if he leaves his-^ide of the experi- 

.steital ac^e and takes the experimenter *s. place he still can*t 



visualize the view from the position he just l^ft. In othec studies, 

children have been asked to draw simple scenes In which they are " ^ 

asked to 'show the basic position of an object as seen itom another ^ 

^^Int of v±&ai until 7 or 8 yea^ of age, they h^e liJttle success* 

Soiae f ee£, Pi^get among 'them, that it is probably not until age 19 
' f * ^~ ^^^^^ # • 

that nsost childroi can properly handle Xwlth inarginal accuracy) 

pr^lems posed by changes Jj^^rspective. . * _ " 




The concept* gf ri>ght and left is not fully mastered by »bost 
children until age 9 or ID, and even then they (mid indeed many 



' older p^r^ms) are 'UAable^^^^^Kid correctly to a left-right quea- 
^ tion if the response must be made without hesitation.' But once he 
can demoEstrate that he *knoi^ri^t ^out^ left* he Is still unable 



to Identify ri'gEt""^ left* for a person|A<^i^S hi#. , Tha^is^ a 



"-^■^^dhild has great difficulty in- trying to put himaelf in anotlter^e p 
, position. . . . ' * ^ ' ^* 

- Li^wise, children cannot understand how others feelj they wil3^^ 
pester" mother ^even though ''she explains she doesn't fegl well or must ' 
do somethtag else. This characteristic of childhood—a sort of per- 

feet eg-pcentrism— pervades e^jry thing children do, A child's story 

. . • ^ '\ ^ 

<jr relation 6T events are often unintelligible because of his in- ^ 

discrimii^te use of unrelated pronouns. He assumes that the, listen- 

er knows nie story as well as he* Unable to think in terms of 

another's position he '^aasums that all the world. ^'harcs his thoughts 

gnd f eatings and thoMtherefom he n^ed not^ explain them. For jthls 



same reBSon^ the conversations between children seem to run on in^ 

/ ' ^ ' # . ' - 

paralJLel with precious little CKJcammication taking place, 

!lJti^ simple' fact ^ ihat cki^^en think we as fidults knew what^a 
, ori their minds without eo^planatim, together tJith their inabiHty 
to view themelvee as others see them^ has oUviom and signifi^oant 

■ • / 

■Umaqp on. the whole taaue of child traffic ^afety, 

/ ' RULES CONCEPT . Piag^t has observed th« un^i the age of 

SBvexi OIL eight years, th^ developing child -has little awareness of 
^ 'o;:*use foiWrples. Aa he develops, the child siibsequently becoises 
laenly aware of rul^ aid even looks upon thes as edicts of God or 
parents* ^ x ^ ^ 4^ ' * 

^ .Interesting tr ana format ion in this respect then takes pl^e 

at » about age IQi instead of soxne^sacr^^* orders to.be accept^ with- 

^- . , - l'^ -~ '- % ^ ^ 

out c^uestioHf rules are viewed as sotiethSig to be ehange4 at wlll^ 

especjially if there^ are 'other children eonceimed tAo agree td the . 

* * \ * ^ 

. . '\ 

Aga^n, the younger cdiildren are simply jHm^re of a need for 



•'rules in their games* They will play as if they ta^^we rules, 
but are l^^eality doing little n^re tlj^^^golng through the motions. 



So there is, anasng younger children an iinawareneqs of any need 
for rules and a failure to tinderstand thes^ and on th^^other hand 
^ a subst&tial respect for ^em. Later j at about 10, the child ^ 

I views 'rules as" arbitrairy* constraints, readjly changed or broken if 

1 ' ' 4 - 



his .peers agree, Aaoth^r sour^ reports that" not until age 11 or 

. - • ' . ' ^18 

12 do children develop stable and refined rules in their games^ 



^An importaSSat and reasonable conclusion drawn from the investi^ 
gstion of children and rules^^ iLebildr^ neither dema^ rxot xmder- 

=-r- f ■ 

stand rules in their games, which engttg^ their attention so thot*^ 

* ' ^^^^ 
oughly, it seems • *as if the coE^licated traffic rules should not 

either be possible to cosprehend and to foJLl^ below thf same age. 



THE CHILD IN .TRAFFIC 

ia THE ENVIRONMENT . Th^ traffic environme^ was"created by 

18 ' • 

adults for the use of adults*^- It has been describ^ as perhaps 

. ' t ^ ' ^ 

the isost^ .complicated afad difficult ebvironnent in which nKjst /^Jta 

vill ever be required to. perform* Hot surprisingly, isuch of that 
enyironiDent is beyond the developiag understanding of the child. 
He Is siioply overwhelmed by its sapiitude and -eultiplicity of ob- 
jects and^tioos. Expressed ia terms of his cognitive develog^nt. 
the ndiild undoubtedly lacks* the logical structures necessary to a 
Meaningful grasp of the ssny-faceted activity that is traffic. 

. . ; - 

17. PBOBLEMSOF THE CHILD IN TRAFFIC * Riding a bicycle de- 
maads the entire attention of the child. Lacking, a iiiature coordi- 

natirfh system, and astride m nmtBble veMcle^ the child mist con- 

' . 12 

centrate on si^aply ^intaining his position on - the bicycle* 

toable to divide his attention, this concentration is uat^lf *ac- 
complished at the ekpense of the child *s awatfeaess of the traffic 
ground him. *ik>upted oxi ^ vehicle noted for its iMtability, espe- 
cially at lower speeds^ operating W.th ipmatuie. cooi^s^nationj un- 
file to fully tmderstand the traffic in wich he «vea because of 
^cognitive deficiencies, to say ijothiag of the multitude of cMld- 
faood bdiavior ^aracteristifs that ill-p^uip his for his role, the^j 
child bicyclist. is off to' a' b^ starts 



18. THE CHILD FLAYS . Perhaps above all else, the child is by 
nature a creature given to play— one who interprets and evaluates 
isost everything in his insediate environment in terms of its useful- 
ness as a plaything. He Is, in his actions, ^divided of attmtion* 
When he plays, he plays* wholeheartedly, concentrating only on his 
play. And play to the child is often expressed in sudden and vio^ 
Imt physical laotio^.* rt is not surprising that so many traffic 
accidents involving cJiildr en insult fron a TOtorist^'s inability to 
respond to sot^ totally un^q^ect^ behavior on the child's part. 

19. TRAFFIC SIGNS • ThetE has been research aiised at learning 

^re about the child* s interpretation of specific traffic require- 

.18 

i^atB* In one such-^study* c^^dren in the 4—10 age ^oup were 
evaluatr^ in teras of their comprehension of coisMn traffic signs* 
The findings show age to be^j^e wst i^ortant single factor affect- 
ing the understanding buz in no age^ category wem all mii^iren d>te 

to <^m^ctly identify am^ one sign, 

? *' 

20. TRAFFIC INSTRUCTIONS . Instructions are difficult for 

r f 

childr^l in ^ct_ many adults score poorly %mBn it coms to follow- 
ing instructions* But at leasts ^Bt adults are oapmle of taking 



instructions! peiijiaps the child is not. 



If we assime that instructions ^re una^iguously given, it 
follows that our co^rehension ^^hes and subsequent reactions to 
them, ai;e deterndned primarily by our language ability, other 



things beisg equal. Md the child's language ^lll£y, both la lipst 
of accuracy of Isterpretatioa and conplateness of logical structure. 
Is seriously iticosplete* ^' ' - 

Traffic instructions, it follows, would expected present 
real difficulties for the child. Ee brings to such instruction his 
lack of real interest, his likely inability even in 'the oost basic 



way to understand the ^lov of traffic, plixs his lifted facility 
with the laimiage in general and the jargon of traffic in particular. 
Words are not as clear in their seanlng to cdiildren as they are to 
adults ;*i:ieanin^ for th^ are oitm obscure. It is prob^ly always 
difficult,* and often i^osslbie^^ f^r an adult to accurately gauge 
the moling a child assigns to a wordj-a eentm», and therefore/ 
to evra the simplest instruction* Viewed in this way it is leas 
surprising to see the "traffic-trained" child dutifullv stop before^ 
crossing the strteet, then dash in front of 
wasn't really looking for the traffic in the first place because he 
doesn't really understand what it ls*he-s being careful of and is 
only, in his properly child-like^ way, dDing .raat he was told* 




21. 'WHICH I^RIGHT ? We ha%^e seen that a reasonably clear 
idea of the fimd^ental right-left cofac^pt^ls not well established 
until about age 9 and likely is not a refle^^ sort of thing imtll 
mi<A later* It is, for example, a fairly ^mDO observation that 
a real differentiation of right and Kft, Wien considered in tei 
of a fast react Ion tise, is lacking in ca^* adults* * 
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The tests, comiuet^ in the determinstion of the age at whicm 
the right-left idea sparges, n^asured diildr^'s responses In a 
relatively easy ii^oor raviroxment* How well would th^e ehildreri 
perf ore if we were to &^asure their respcmses is* a busy traffic 
situation, replete with the cMfusion of sanv and r^idlv »vlng 
vehicles, aolse, and dozens of imnssed distractions? Khat^ if the 
child's safety in the latter enviromrimt depend^ on his aliDoat in- 
stantaneous asd correct interpretation of the questions which way 
is right? — 



^ a SYNTHKiS OF FERCEFTIW , ChiWrm are be%riMar^ by 
traffic^ as reportai in Eaf* 18. Perhaps this is becmise the child 
hvta^ to the traf£^ environisent his perceptual Inadecfeacies iM^ 
g^eral and those relate to his .perception of detaULs unity 
aisong details in particular* The child does not^ for ^^qsle, viey 
even a sicple figure such as a cross as having a structural unity} 
he perceives it rather as four individual lines sharing a cmmm 
poJjit of origin. It is only later, after furrter aatu^Jlon and 
learning that children can at once perceive the details "as well as 

imity of a givra object or sceM. Again, it is becmise of this 
cognitive inability *that sooa researchers (nqtably Ear. 18) think 
the child is so overwbel^d, sspacially at Intersections, Adults 
wiio imderstand traffic control ^d flw at intersections, regard 



the acme as one of sense md order | the child sees m inco^re- 
h^J^e confusion of aars ^ving in all directions. No wnder 
cm^dren prefer to cross streets in ^d-block where they fpel wxh 
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2k WHAT THE CHILD* SEES * Wfamt the child sees is eig^hatically 
not what the adult sees in traffic. Eis'size is a tiag factor, 
relegating hiia to a clear view of wheels 3^d other thiaga that share 
Ms Bether viev. And obv^ioiisly, vhea the child's view is obstructed, 
so is the mtosist at a disadvantage in visually picking tip the 
child* • 



As noted elsewhere, the child is £Lbo denied, because of his in- 
experience, the important adult ability to sense an inti^tion of 
soi^thing and then collate his ^ncal picture of the probd^le ^itu- 
atioQ by supplp^nting it w^ith details learned over "ny years. The 
subtlest of stlmdus, one that wuld pass unnptic^ by *mst t:hildr^ 
caa ,^hgref ore ^ produce for the adult a collate set of the Ksst 
probable acccra^anying circusstancea for his instfat revi^ ^id sub^ 
sequmt reaction. In this re^d^ other stimies*" h^e ahoim that 
children's sensory abilities (simt and bearing) do not at all ciX3- . 
pare favor^ly with thope of adults ^en caasured in tne trifle 
environment* Ii^ls not a natter, of course, of keenest of b^bbb 
but i»st likely one of the child's inexperience that censes the 
diff« 



24. ..TRAFFIC BEHAVIOR . ^erfl^ps not totally unlike,M& adult 



counterparts, the child knows betcer than he perforEs in traffic. 
Tne Icportant difference Is the child's evident Inabillcy to per- 
form in a manner comensurate with his tamiedgB level— probably 
^^mse^tm aoesh^t really faiow or understand the traffic rules he 
can be taught to recite. 



^ One iir^estigstor reports that **men childrra were observe is 
traffic^d their behavior recforded periodically durisg tbe day , * 
the r^ults show« only that there was corirplet^ inconsistency of 
b^iavior. A child rat^ e^ellmt on- one observation was rated 
Imreat on another. Wiat was deiix^trat^ was complete unreliability. 
That mot a mild presur^l'^ de^^^vra^e as knowledge af t^^^fic 
rules is not a dezei^^nant of his zrt^fia beh^Hot\ is also cAear. 
foys in these studies knew xx^re about waffic than girls but b'e-^ 
hav^ worse* 
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4 A 

THE PARENTS' VIEW 



25- PURPOSE. As noted previously, this feasibility stOdy of ^ 
ndni^n age requir^^nt was one recoi=:andatioR derived fros an 



analysis of bicycle--»tor vehicle accidents." Although there v^as 
little doubt that study findings had focused attention on the youag 
cyclist as an especially acute aspect of the bicycle accident prob-^ 
Ict^ there was recognition too of the possibility that any age re- 
quirenmt—regardless of supporting evidence— would be rejected out 
^ hand by parents. There would exist , obviotislVj the practical 
ir^plicatiot^ for those whose children rode bicycles to school and 
the possibility as well that indif ference ^ springing from an un- 
awareness of the special risks accompanying the child in traffic, 
woulxi generate a significant opposition. - 

tonsequently, a survey of parental opinion vas undertaken to 



provides at least to som, extant, a measure of probable reaction to 
the minima age idea by those who would be MSst affected by tt% 



nar-ely ^ the parents of eleaentar>- school children. j - * 

J 

26. SURVEY INSTRUMENT . Fne survey fora used in the survey fs ^ 
reproduced in Figs* 13A and 13B; it was printed in Sp^ish as wall 
as English to acco^^date a larg^ local toKican-Aserican populiCion, 
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28 January 1974 



Dear Par eat?* 



A recently coiiq>leted study of Santa Barbara bicycle Occidents disclosed a 
tragic fact^ children under 13 years of age make up only about 8 percent 
of the bicycle riders but are victims i^mre than 30 percent of the L 
bicycle-isotor vehicle accidents. 

There is good reason to believe that young children are wui>le to fully 
^.^mderstand the basic traffic rules, even though they receive repeated 
safety training. That is, we are likely expecting opr children to do , 
scssethirfg of which they are not yet capable when we let them ride bicycles 
on public roadways. 

As part of our on-going research, we are a^king^pur opinion about the 
idea that an age be deten^ned below which children would not be allowed 
to ride^bicycles on public roadways* Evidence shows that such a requl 
would substantially reduce tbe nuni^er of serious accidents Involving 
children hicycHsts and socor vehicles, 

would youTiake.a ko^nt no%' to help us by answering a:^ ^he questions 
below and. having your child return thi| letter to his i^lassroom teacher 
tomorrow? 

Thank you for your ceoparatiftr; 



Lloyd N. Popish, Researcher for 
Santa _3arbar^ Bicycle Safety Study 



1. How sany children do ydu whc are between I and 13 years 
of age? / 

2. Do you think the bicycle is 'a tnece^stm^ ^okq of zvmByOTtaXion 
^ f or those children? Yes ' No 

3. Have any of your children been ^involved in a blcycle-iDotor vehicle 
accident? Yes No'V 

*• 

4. ' How old. do you think a child should be before ridlt^ a bicycle 

on public roadways? years 

Figure 13a. Survey instrument 



Estimados Pad res i ' " • ^ 

Recientemente se completo un ^studiu acerca de lus accidentes de ciclismo^en 
Santa Barbara, y se descubrio un datu tr^gico; solairiente el 8% de los ninos - 
menores de 13 afios vt^jaa^.en bicicleta^ pero de^stcs el SO;^ son victimas 
de accidentes, ocurridas entre bicicleta y vehiculos oiot^rizados . 

Exfste una buena razdn para creer que lus ninos no est^n capacitados para 
comprender y obedecer las reglas de trinsito,- a pesar de que. reciban repetido 
entrenamiento* Eso quiere cecirj que esperanvs que ,Igs ninos deseapenen 
actividades para las que no est^n tocavia preparados cuando les permitimos * ^ 
conducir su bicicleta en la via publica. 

Para continuar con miestra investigaciuHj necesitan;os su opinion acerca de 
la idea de establecer una edad determinada para que los ninus puedan andar 
en bicicleta sin puligro. La evidencia .-nuestra que esta medida de seguridad 
ayudar^ a reducir el nunery de accidentes serius entre los ninos en bicicleta 
y los autradviies. ^ 

Se les supla^a que nos -ayuder;., c^^ntestando tod as las pre^inta^del cuestiona-- 
rio <riie se ^cuentra en la parte inferior de esta hoja^ y cme la envie cun su 
ninoj manana raisao^ para que se-la entregue a su maestro, 

Muchas gracias por su cooperacion. - ^ 

Llcyj N. PoDish^ Investigad-r 
Santa Barbara Bicycle Safety Study 

1* ^Cuantos ninos tiene W. entre los 5 y los 13 anus de edad? 



2. iPiensa Ud. cue la bicicleta es un niedio de transpfcrte indispensable para 
sus ninos? SI NO 

3. 6Alguno de sus ninos ha sufrido algun accidente entre bicicleta y autOTO- 
vil? ' SI NO , 

4. oCual es la edad %ue Ud, considera sea la meicr para que el nino emj^iece 
a manejar'^su biciAeta en la via publica? • a nos 

\ ■ ■ . ■ ^' 

Figure 13b.^ ^Survey instrument 



TCept'brief to encourage response, the questionnaire asked only 
four questions: .one relatitig*to the number of younger children; 
another about the neces'sity of ,the bicycle as a means of transporta 
V tionj a third about accidents; and lastly the one about what the 

sinimum age should bel ^ A predominantly low-age respoitse would indl 
^^^tat^ an unfavorable reaction, a high--age response would suggest 
basic approval. 

27. SURVEY DtSTRmUTION * As originally conceived, the survey 
waa^to be distributed to a limited sample—about 500-f-;of parents 
with diildren enrolled In Santa Barbara *s el^sentary schools The 
sasiple was expanded^ however, and survey forms were distributed 
and 1300 responses obtained* The cooperation of school officials 
and classroom teachers made the survey possible and undoubtaJly 
accounted to a large extent for tne unusually high response ratio. 

The sample conqjrised nine public elementary schools; McKinley 
Wilson, Hoosevelt, Lincoln, Ffanklin, Cleveland, Adams, Washington, 
and Peabody; one parochial school. Our Lady of Mt, Carmel was also 
sisr^eyed, 

28. AVERAGE AGE. There were 1,373 survey forms returned, " 
na^st of the respondents answeri^ig each of the four questions* The 
overall average age chosen was about 11 years. ^ There were 309 
responses in favor of an age under 10 years, and 323 named an age 
greater than 12 years. There was a total of 1,264 replies to the 
question asking what the minimum age should be. Represented in the 



fotal 1^373 ^35^1ies are the parents^of 2^764 children between 5 md 
13 years old, the ages likely to be affected by implementation of a 
minimum age requirement. The distribution of responses to the^ mini- 
sum age question is shown in Fig* 1*4 in which the number of responses 

in relation to the various ages has. been pl<7tted. As shown there is 

i ' * 

a high secondary sx>de at age 12. 

Among the respondents there were 107 who completed the Spanish- 
language form. Tnis group chose an average age of 12.5 years, 
si^ificantly higher than the overall average. Neither did they 

select any of the very young ages: there were 25 choices of ages 

f 

under 7 years for the entire group, none tor this Spanish group. 

Furthem^ra, about 58 percent picked ages greater than 12 years, 

compared with an overall survey figure of 25*6 percent. 
I 

29. BICYCLE AS TRANSPORTATION . One ijuaationnaire item asked 
the parents ir they considered the bicycle necessary as trarisporta- 
tion for their young children* There were 1,373 responses to the 
question with a surprising 1,059 negative replies; , that is^Tf^per- 
c^t do not think the bicycle Is necessary, 22.8 percent think it^^ 
is* 

% 

The replies indicating the bicycle to l^e essential as trans- 

portati9rf were'- further analyzed to sae Vnat effect, if any, , this 

group, had on the overall survey results. Of the 314 affirmative 

replies, ?75 siade a minimun age choice, (the remainder chc^a np par- 
* 

ticular age, a greater no-response to the age question than obtained 
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for the entire sample) , Significantly, the* average age selectePby 

* * * ' 

those for \Aom t1)f .bicycle is deemed necessary as^ transportation 

for their child JHF d^ps? to* about 9 years' (9. 2. years)* Of iiiter est, 

^0f course, is the p^mb^e Iffectfof practical necessity on the 

^chosen mininmm age rather tHan a^sispde concern for a child^s sa^fe-- 

'•^ ^ - 

It is interesting, too,' to see how the choices of the. bicycle- 
s' * * 
is-necessary group were distifibuted when expressed as a percent of 

the totai responses i liim some particular age. ^ ?o^ example , 

there were 1,264 responses ^to the age question. '^Of those, l4 

j;hpu^t the miaiiBus age should be 6, years; 73*6 percent of those 

selecting age 6 wer^^^^eidbeVs of the bicycle-i^-tiecessary group that 



eats^2,8 percent of^^^e sas 



rej>reseats"^2.8 percent of tife saisple popj^atlon* Data for the 
ot1|er ages are shown in Table 4, In terms of total ^responses , 303 
chose an age 6 through 9 years; abest 47 percent of those choices 
were made by 22 percent of the respondents (tl ^ bicycle-is-seceasary 
group).* * * ' 



rflf c. 



6 19 ■ 1* 73.6 

T *l ^ 38 . «.4 

• » ^ 

^ t 

f » * 35 • 39.S 

^ . 10 317 ^ ?S . 19.5 

* 11 4? 10 ' ' 21.3 
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Table 4. ^nimuni age choices of those fox. whoa Che blcyt:le is\^ 
necessary (22,8 of sample) expressed perpent ^of * 
' total responses 



' M. ACCIDEMT RATE , Another survey question asked parents s 
How inany of your children have been involved in a bicycle-ii^tor 
vehicle accident? There were 1,373 replies,' 1,297 of which w^re 
negative, Konethaless, the 76 affirmative replies reflect a sur- 
prisingly high accident rate. Expressed in other terns, ^out 3 

percent ^f a child population of 2,764 had been vlctlss of bicycle- 

_ * 

laotor vehicle accidents. Tnis civeB or, cuxovoent vote, fOP ihis 
5" 13 aae gram of about i.GGO per 10d%00 mildren McualiBtB* 
Obviously, these data are for Santa Barbara include the 

effects of factors not necessarily prevailing iir oriier. cogirnml ties * 
It is difficult to think, however, ^y the rate of bicycle acci- 
dents among young children In Santa Barbara i/ould differ markedly 
from that in other areas. On the ^ Contrary, one is led to think of 

mitigating factors—relatively small and quiet town, goo3 weatl^^erV 

< 

few children either dependent on or choosing to use bicycTas as - 



school transportation. Nonetheless, any ac^^d^tt vote data are of 

interest^ experi^ice has indicated a serious lack oi such infor- 

Illation, indeed to such an extent that qualitative judgm^ts of the 

bicycle acddmt picture are extremely difficult, if not iinpossible 

to make, ' . ' 

f 

Froin Ref* 12, which shows in one 'case -the nisdser of bicycle, ^* 
accidents per 100,000 children of each^ge f rom^^through iO ^yaara.,.- 
one can develop an overall rate of, about 270 per 100,000* These 
figures—the 3,000 and 270~are not, of course, directly, cooparr 
able. The iower rate Is only for children through age 10* More 
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iinportaat, the lower figure is tor r^orted acciden£s3^Cl&^^s fihe 
figure report^ by parents in this survey undoubtedly isc^^^^^ 



every minor confrontation that the children had mentioned^t hose. 
If 5 percent of the survey-report^ accideAs were serious enough 
to have been reported, the rates wolJld be similar. Other informa- 
tion, discussed previously, shows the United ^States rate to be 
better by far than sev^al Europe^ coxintries but about on par with 
Sweden where the 270 per 100 ^DOO figure was developed* In this 
matter of accident rates another perspective^ is added if we recall 
the i!K>tor vehicle drivers under age 20 show an accident rate of f 
about 14^000 per 100,000 drivers. 

.31.- SCHOOL DIFFERENCES , So^ differences i»&een the scliaols 
used in the survey of parental attitude^ toward a tslnlimm ^ge ar^ 
shown in Table 5* Tne average mxiiiiito age selected is se^ to 
range froi^ 11 o to a low of 9.9 at Mt. Carrol* Differences betwee^^ 



the public schools are slight f it is thought that the lower c^e at 
Ht- Cartel, a Catholic school, is the reflection of a greater de- 
pepdfflicy on_the bicycle for trai^portation (41 percent of the Mt, 
Carmal responses said the bicycle was necessary as transportation ^ 
I ^sopared with 20 percent at ^:Kitiley and 10 percent at Wilson) , 



Anere is a general relationship between the average age select- 
ed and the percent replying that the bicycle is necessary* Td^le 5 
also shows Che percent of respondents at each school who picted 
misimiti ages greater than 10 and greater than 12, 



Percent Selecting 
Percemt Saying Average Age 

School Average Age Bike Hecessary >10 >12 



HcK^ley 


U.5w 


20 


58.5 


. 35.2 


Wilson . ^ 


11.4 


10 


66.6 


44.5 


Franklin 


11 


25 


54.2- 


27,0 


Cleveland 


u 


■ 17 


46. 7 


29.8 


Adam 


IT.S 


19 


45.0 


18.3 


Washingtoo 


10.8 


■ . 26 


46.5 


26.8 


Lincoln 


10.8 


23 ;« 


35.6 


2^6 


^osevelt 


15.7 


33 


43.9 


41.2 


feafaody 


10.4 


27 • ■ 


40.0 


15.4 


Mt. Cax^l 


9.9 


61 


32.0' 


19.1 


* 


M 


> 







Table. 5. Parental response differences to rf^ntom age survey ques- 
tions* — ' 

32. SUMMARY OF SURVEY FINDINGS . The findings of Xhe stirvey 
of parents with ctiildran in the age group 5^13 are suaari^ed in ' 



Table 6. 




33. PARENTAL COMMENTS , Of the '1,373 questionnaires m^lch 
were returned^ 109 responses were list^ in an *'other" category ^ 
tisually bMause the responderit declised to select a specific aini- 
aim age. Many others chose to vrite brief not«— in a -few cases^, 
letters—to explain their opinions and attitudes, mose question- 
naires bearing written coaents were sorted and.soce are quoted 



i. Average age selected 10,8 yr 

.2. Nusiber of rBspc^>ses imder lO-yr ^ 309 or 23.81 

3* Nui!d>er of responses over 10-^ - 578 or ^5,6% 

4, Hunger of responses over 12 yr - 323 or 25*6% 

5. Mode (377) . 10 yr 



-5? 



2nd Mode (2/7) ^ , 12 yr 

— ^ i 

6, Questional - Bicycle necessary for trmsportatlon— 

' . , Yes (314 replies) ^ 22.8% 

So (1,059 replies) - 77.12 
7* ^aestxon 2 - Xver have child in blcycle-ootar 

vehicle accident— ^ ^ 

Yes (76 replies) 5>5g 

No (1,25/ replies) 94.4'g 
8. Accidents per lWi,000 population 

.Based m 76 accidents for survey populatiaii • 

of 2,764 ' . ' 27A0- 



" Survey Totals — 1^373 replies - ' » 

# * - 

' ^ ' 1^TI3 repli^ to questlona 1 ad 2 

1^264 replies to age cnoiqe ' - « . 

109 responses listed ia^ other category, 
usually because respondents ctecltoed to 
laake deftAite choice. 
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Table 6. C'varall si^saxy. 



74 



■ 63 



belw. me quoted c<^::^enzB be considered typical (in ters3 of 
tone and quantity) of resposdents expressing additional opinions, 

• Depending on ea^, iKoriviikLal- ^ild. .ne extent of the 

• I feel a rXles of zh^ XK^ad test orA riding test be given 
zo ar^ ^^td veTueszing if ^oB^ed be atlixed t-c vide 
uKS-upen^Lsed. 

^ • J zhink zhis is a -o^ cf seeing n fe-J i^ 'r ten^Je bc all 

be^jozished/ Zon *z zake *anct>wr' pHml&ge a^cq* frm - 

• Age doeB noz i^ly—Hf zhe 8ha:8 I^TeBpansiHUty 
cf being a^ar-e of zhe sizuat^ian^ yes-^fwt zmtH. 

• Iz depends an the diild. 

• .'wie need tsss l^s^ net ^^r^. 

' ♦ 1 '^culd not obey any suah require^&nz. 

• " ?tc ixniZd should hwt?5 a biayol^ of <^ kind before the 

age of 7. / 

• ne hxM zc-o,^i^- (^-gooders azze^ting^Po t-^^m oi^ 
. p^^ntal freedir', • ' ^ 

• . ' 2Z yeam at least! ' ' ' * 

• 4r^u?ti ho^^-S. Fublia'r^ads—I don't ^au^ feno;, 
1 dcjn^z t^z ^ine go ok -zke^* 

• if t^^are and d^ter hdHna, initiations ^out sa^e^ rtdtn^. 
^ • * iremmoL espeiK^en^s as a parent mA a teaaher hfis ahajn 

m that :jheK rules /Ix^s adequately enforced % c^tkcr- 
ities imd he-en fcrxi by parents the l^ge r^ority obey 
_^ tke rules, : believe this am ie bewe^ ages 8-10* 
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• 3 years old in neic'nbor^.ocdsj Jr. High ase ets^here* All 
<^Mren Bhcutd be held resp^^ibZe zc^ obey the Ua, » 
Eler^mntary sckocl^ ^iZdren shcutd no^ be atla^ed to tn^de 
bikes. _ ' • V " - 

• j£ year-B — This 'l feel is terribly i^ovt^znt. lau are 
alU^^ing i^a^^-e^ i^^kitled dri-erz on the aar^ 2^x^ay 
wizn licensed drivers and cars. I^ot tmtil proper ro^^" 

f joys cr 3i:^alks should ar^ i^d!oia^ dhild be alloJed 
on z>e streets, 

• me \iould VJke see so'ie sort of ^mrrlnoHm fi>r bikem 
before theu -ar^ oLlMed to operate atone. * 

* • 23— and only then after passing a z^^^cr str-eet drVn^^m^ 
and receiving d street license avTi^^fe aco" li<^nse^ , 

• I agree that 'Je <^imot e;^:ect children to undemtwm 
^ and a« as responsibly as the sittAOiiogfien t^^e road 

34. PARENTAL OPINION SURVEY: INCLUSIONS* what conaluaions 
can be dr&wn fron the replie^W the niinii=nm age questiomiairea? 
Ftest of aH, It seems clear that attrapts to l^lempt a mislMim 
age requir^^it, even a relatively hi^ one, m^t only wouli not 
CTCoimter the- strong opposition of parents, as som have assm^^ 
.^ut wuld be^welcos^ as a necessary protection for chlldrea* This 
cosdusion is supported by the high average age selected—about 11 
years— and by 'the respoasa to ch^ sftrvev questions. Mora thm 25 
percent of the parents picked an age akove 12. In fact, there 'were 
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tiasy mo picked higher ages: 130 fleeted age 13, 86 age 14, and 
73 age 15. Mdip±^s2^suppoxt is certainly indicated hy the coirq^ar- 
ativa fav— about 23 percent— *vmo regard the bicycle 'as necessary 
tr^sportation for their children. It has been repeatedly estab- 
lished that childreA do not use bicycles to the ertent so often 



and especially do we fail to sea any great nts:5fers using 
th^ far ptirpospfni rransportUtios, Survey data- reinforce pt^evioi^ 
findings in this regard. \ . ^ ^ 

It is safe to assu^ greater acceptance of the mmram age 



ecmcept by the general public than that indicated he«. xua data 
above are considered to be particularly valid because they coi^e 
; frot: p4rmts who have children mo would be directly affected by a 
nxaixaic age standard. Presunmsly they are the only ones who could 
in any way be ineonvanianced bj an age requirement; consequCTtly, 
little opposition would be espactad fros others. ^ 

Sigiificaatj too, is the foltoflag, ^st of fKe parents sur- 
veyed selected jrel^ively hi^ ^as for the standard purejiy on the 
basis of their, experience aM intuitive insists into the problem/ 
few ef thes coula De*^s^ctad to be m.*are of the consldersb^e d^ta 



base th^^dws the younger child to be Alkaly IncapMle of re 
ably s^fe traffic benavior^ regardless of the quality or quantity 
of safety educ^tios. ' , . , 
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5 • . 

THE CASE FOR A MINIMUM AGE: - 
.' A SUMMARif AND RECOMMEfiDATIOti 

. SUMMARY OF FINDINGS, So^ study finding 'that serve t0 - 

guide in e%'aluating the severity of the safety problem associate 
with tbe^yomig cyclist, and otTier data that help. in developing a 

r ' - 

iasis for passing judgz^nt cn ^he capabilities oz younger cnildres 



as they relate to traffic performance, are su^:^rized here* 

Zotaig biayaliBts ^suffer the ^mz in traffic m^dentB* One 
study finds children ]r3 am^tmder accountisg for 8 percCTt of street 
bicycle tiB^iilc bxiA 30 percent of the Mtor vehicle-bicycle acci- 
d^ts* In California, bicvclists 'under 15 incurred 60,9 pBtc^t of 
all bicycle fatalities in,1972, 6i;2 percent in 1973. Nationally, 
in 1971, 73 percent of all those kmed and injured In bicycle- 
related J traffic deaths were 14^ars aid, or younger* Statistics 
from European studies shcr* a siiailar picture* 

its dernnatrated in mm^- ways^ ckil^[^ ar-e not mavui^^ when we. 
aoHBider mm in ter^ of cognitive develw-^^ntj until late into 

c^teaa^^c^. One authority would even exi^and the pBXijod of adples- 

- , ^ g 

esice to include age 25*" At ^ various stages along the path of 

co^itive developrant, there are many 'general classes'of activities 

of which the child is incapable—n^ beatms^^f a Isaming^ Icu^ hub 

DBoame he svwlu cw^^i graep <^rtain aan^pta. 
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lounger ,chil^^.--2 to 7 years approxi^ateltfCa*e ^JMted in 
their tninking to their oftm fcmlty hmdtiom^ hosed in ttam on ^, 
limited percevtions* From about 7 years to 11 or 1% the child be-- 
ginsvtd function in thou^t but is limited to the concrete objects 
with which he has experiential, contact. He can do some* logical 
thtnilng but still do^a't handl^ abstractions; his reasoning is, 
at best, fl^entary in hature. At about 11 or^ the chil4 begins'' 
a period of,ixire logical operations. Ee can think of thoughts and 
range forward and back in tine and space* He can reason frcm spe- ^ 
' cif^cs to generalities, work with hypotheses, and iiaagine ?Aat^ , 
would be the case if specified assurotions wer% to hold* 

It kqe been bHSjk utat &evePal basie <^gnitive rdteBtmes rmst 

r 

wait their fum as zne child ^^urea. Tne ideas of conser^tion of 

f ^ 

voluiDa, wei^it, and subltmce nave been experi^ntallx shcrwn to 
follcrw definite patterns of dsvelopba^t, beyond the cognitive capa- 
bility of the child at one age, within hia range of imderstanding 
at a lat^r one. Attempts to diange the o^rger of the appearance of 
these copiitiva capabilities by training the child have Deen large- 
ly unsuccessful, as have attests* to hurry the development process* 
Re&uits of the^e sii^ee itkeu h^je been rmeated 3y ower invesPi- 
* gators (md in varlcus auttia^s iHth the earn msidts) certain' 

hf indioate znat^ while ^-rudi remains to be learned of cognitive 
vetom^nt.^ there <we liriiting faatovs in:>olvM imat ^redVuOB to a 
oi^ofc ^mt1^ ahild'a wtde^tmding of mb% things taken for 
granted by rvjmy msALtB* \ » * ^ 
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7rKm one study ^ "The concept of ^peed as -a relationahip *be^ 
PJeen dCetance ti^Jer^ed and zirie poB&ed does not begin to appear^ 
in (^jildren vntit nine or ven '^ears of age, 

\ 

Cnildren hcpje great difficulty 'Jith ideas of order; and the ^ 
ideas of order ^ as they relate zo cq;, order of events ^ acre essentiat 
to a c(^rehenBion of the aonaepts of speed ^a^^^^pierly akange of 
position) ana zir^. Younger children have consistently shown, in ^ 
expe'r indent al situations, that they think a direct relationship 
exists between titne and speed. That is, the faster they do sons- 

thing, the -sore'^tipe it takes. Children pannoi:, in general, tell 

'/ 
/ 

tiise until age 8 or older, at least not-^with any understanding of 
the idea that equal ti^e durations aire shown in equal ^ve^nent 
clock hands* ' - ' ' * 

' ^^^^^^^ 

SPMXiea of the <mild's perception and judgment of length and 
distance disotose syeter^tic errors of perception. 

The dvild is egocentric ^^jmable to vie^j things fr^i another -s 
point of view^ He cannot, with any accuracy, show an understanding 
*^ of a scene ^men asked to change his perspective, until about age 
10, Tnis means that if a younger child views something from one 
position and th^ n^ves to another position, he can't depcflbe the 
perspective even from the place he just left. The concept of right 
and left is poorly developed in mat children until age 9 or 10 

^d then they are still unable to identify right and left of an 

.A 

object facing them. Because he can't think froo another's point of 



vieUj the chird "^siimes that all the world shares his thoughts and 
feelings** and that therefore he need not l^xplqftn them. Children 
think we moD what is on tkeir minds^ a characteristic that has 
significant ii^lications for their traffic behavior* 

Cnitdren seem to have a hc^pu/w^^armesB of any need for rutee 
in their gasies -until later in their development^ — ^perhaps about 11 or 
"12. • 'The younger child, up to about 7 or 8 sees little point to any 
rule but theri regards then as almost sacred edicts. Later, they are 
inclined to look upon rules as arbitrary ^standards to be changed as 
suits the sitiiation* If childreA neither demand nor understand rules 
in their gaies, which engage the child so thoroughly it seems "as 
if the coinp]ftcated traffic *rules should not either be possible to 
coi::prehend and<to follow below the saee age*^^ = - ^ - 

In peraeiiying ^^jenent *of ob^jeate or themelvee^ ardtdren-s 
thinkina is d^iminated bu a consideration of the point of arrival^ 
not of the path taken to get there. Children viev a change of posi- 
tion, therefore; strictly in tenns of the goal, JTnildren have been 
found to develop, fairly consistently, first a concern for point of 
arrival, then a concern with point of deparpure, tod lastly a 
thought about the path betwe.en« Malta, of course, are principally 
.concerned with the path .traveled. 



3a SHOULD THERE SEA MINIMUM AGE? Tne principal purpose of 
rfhls study was to prdvide an answer to the questions Can an age be 
identified below which the child is, because of incomplete cognitlva 

i 



Ii developmnt , incapable of performing, in an acceptably safe manner, 
in "traffic?" 

Statistics clearly show that bicycle riding on^ public roadways 
is an activity that is, ^ignif ic^.tly rare hazardous for children 
than for older a^e groups. Further^re% the unfavorable statistical 
picture of youthful cyclis.ts is relatively consistent* whether con- 
sidered at the local, state, national , or international level. 

What, then J are the probable causes of |:he disproportionate 
accident involveinent of younger children? Perhaps there are pany, 
but one factor ia of overriding inportaru^e zo ary effort cdmd at 
redwHna the nurter o " biai^cle-'x^tor vehicle acaridents in which 
dhitdren are the viati^^: ^ 

the traffic ^vironsent is extrenely complex, 
even for sanv adtxlts* It is an adult-create? en- 
viron&nt, with* adult orient^ uses, and ri^es, 
I think CTough data are available to permit the 
conclusion that younger children are developman- * 
^ tally IncapSble of understanding the nature of 

traffic flow and its associated rules of perldfo- — - 
- ance. I think further that the deficiencies in- 
, volved are not amenable to change that can J>e 
effected through intensified and expanded pro- 
« grains of safety education. 

This latter s^tatement does not, of course^ preclude the pos-* , 
sibility of ^mt^oi^g the. child's safety in traffic through Isno-- 
vative and perhaps yet untried training techniques designed, spe-^- 
cifieally to cope with his developmental^ limitations. 

37. . WHAT SHOULD THE MINfMUM AGE 8E7 Professor Stlna 'Smdels'p 
has been actively and continupusly engaged with problems Sbboc±^^/ 



* * u 
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wi% the child in traffic siiice 196© 'in K^^ork-at the Ihstixute^ 
for Child Developijient Research at the University of = Stockholm. 
Professor Sandels says that regardless of his trhining^ a dhUd^s 
behoHor %n traffic adnnot be trusted. He does not possess the . - - 

necessary matuHt^ to function as d "tolerchl{ reliable ^edesirian' 

; ^ • - ^ • . ^ 

' iimtil the .age of 9-12 yec^a.^' And wox^i "n..for cerfain not • 
^ th4 ma:tn4rvty to iyale %n urb'an traffio\t^ In sums '^e cannot ex^ ' 

' nect^-raffia ^^urity from childrmt. su ffidient for pedes tri^DW ten- 

i ' '\ ' ' ' / . 

tt} thf age 9''12\ Traffic rr^wnuf sufficient for cyalistB demands 

a.stzll m>re a3x>dnced aae,^^^^ ' ' - 

Elsewhere * and at an ^rliei^ date, Professor Sandels expressed 

• her view that* children should not ba allowed tcf^^e in traffic 

18 ' ' 

until they are at^laast 12 years old. ' More jrecantlys "If I wsre 
%n tne posvtvon to^rr^^e tne Imis in this respect^ I-^oould naJ g^lo^j ^ 

' IS^uear^cMs to ai^J^ in traffic; IS-year-cSds to drf^ mofeds and 

' ' — - 11 ^ - * ' 

20-year^olds .ta driYe-cars." - ' ' . 



^ 38. CONCLUSIONS . I thin^ study ^indlt^ f-^port at. leasfr 
three conclusions": r ' ^ ^ * ^® 

1. AminiBup age requiretoent foAt^'^ldres^'oicyclifts uaiug 
'public roadways- should be esrablirfied. 





^ ' The mitiis^D agq should, be no less than^l3 yeajftf.' ' 

- . % . . . ' ' — \ , ' /T 

Parents of children in xtt^ affected age gpgup will ^ j 
\h * -^^supi^rt tlie imgositip of a pin^um age. ' . . * ^ 



The* many Wessons for^s^rfting the minimum age at J,3 have been 
developed and discussed throughout this report* 'Some of the ±m- 
* ptSrtant oness (1) an age^of 13 advances the |h^d into, the cogni- 
tive development period of formal operation^ thus ensuring, as 
jgch as possiple, *th^ cognitive structures necessary to an under- 
standing of traffic %low and tr'Sfflc rules; X2) although a lower 

C ^a^e than so*sa'aGthorities would recomsien^, an age of 13 is at. onte 

piracticable and compatible with their general thinking, on the sub-^ 
ject^ (3) the effect of chiidren^s general^ unconcern *fc^^ rules, 
evident through ages 11 or 12 would be circusrverfte^ and, (4) 
based on one bicycle-motor vehicle accident ^alysisi an ^ge of 13 ^ 
^ould eliminate aqput- rQ percmt of the accidents involving -four^^x 

children (an age of- 9 or 10 would eliminate ^out 25 percent) » 

. ■ * s - . f \ ' 

^TheriWre other good- reas*ons tnat jdict ate, Against lowet age 
Requirements* For example,* there is lit tie ^developmental change 
in children between the age§ of 6 and- 10 years^^he changes that 
do occur being esse^itially social natiTre^ THds is simp^ a way 
' of sayihg th* most anything that: be taught the IS-year-old 
,ean likewise be taught the 6-year-dld. Logically, tjierefore, 

. ^ ; ' * ■■ . - ■ 

in^sbsitiofi of an age limit of 10 years would be- tant^nount to a. * 
t?t-fniT?nTm age .requireTOnt of 6 years, wh^n c^sldered in terms of. 



\tS 



child^sj^gnltive capabilitl^, ^ ^ 



39? ASUMRiaRV'STATEMENT ^ There isi certainly ample precedent- 
fo^ the establishment of a miniaum age requlremant for younger 



/■ 



1 * 



cyclists*. la nearl^>-all instances, the cliild^s lack of responsibil- 
•tty^ and indeed his l^gal right to behavg as a child are recognized ^ 
*and consider^ ymen various standards of conduct are define^d, 

Children are not permitted to drive cars sinply\ecause driving 

^ 'J 

imposes an adult responsibility of '*4iich a diiiSi is held incap^le* 
There is a seeining incongruity in permitting children to operate 
bicycles on stteets busy with n^tor "v^tn-oie traffic and imposing^ 
as thf vehicle code does, the same a\biit rul^l^^E regulation^ that 
apply to motorists. ^ J * ' 

^ When . giving thought to controlling the cMld in traffic it is ^ 
iiisortant that we xeco^vze a fundamental diff er^ce in the raspon- 
sibility ftwfeg to^hln and that due others* The difference .derives, 
because the child aa^^^^ot perforn lately ^ even' though we may thinW-^ 
he '"knows *^ the rules ;'on the other h^d is the older person wto 
blows better but may ckc^Be to behave unsafely. ^ In the firat ca^^ 
there is an ^^stakable^ duty to protect; in the lat^^ case it i^ * 
probably sufficiently ^responsible to educate and. caution. The 
child is* a special case. ' % ^ 
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IMPLEMENTATION 



4a THE PROBLEM,^ Prohibiting the use of public roadways to * 

" r - * • 

bl'cycle operators tmder 13 years of age'^^uld—with great ceiJtaifity 
^ — ^achieve a mjor. reduction in the ni^er of young cyclists IciUed 
and injured. But, assin^lpg acceptance of the einimio age idea, 
how^ cpuM, -o^ how should J implmentation proceed? ^ • ^' 

The nature of the bicycle as a vehicle ^d the nature of Ae 
bicyclist -as a v^lcle operator nial^ any kind of regulation at 
bept difficult and, to-a great e^trat, ineffective* 4n analogous 
situation wou?.d prevail it control of t^tor^^Ucle tr^fic^we^ to 
be attes^ted ^thdot registration or llcensing^of either vehicles 

' ■ ■ ^- ' ■ • 

or operators* \ ^ * 



0ndotAtedly, tner^ afe isany waya^to proceed ^th ^:^l^!i^itation 
of a rriniTuini age requirement but it seens evident tl^at all cpuld be 
broadly categorized as either having or not having the loxt^^i lass.* 
In 'the latter* case, there would be several alternatives to o^naider* 
For e^aslpi^, the liopl^^ntatlon could proc^d through the chmiriel 
of par^tal- responsibility with ^opiiEant .agencies undertaking 
pubMc^education ^id inforiMtficm ^rograns soliciting volunta^X * 
parental i^dsition of the age li^t. Schools could be*call^ ii^to' 
a quasi-enforce^nt role (a role in '»mich soqp already function in 



' f J 



tMs rega^) by forbidding ycmnger children to ride^ bicycles to 
^^chool* iMplewntation could also%e tri^ through the local op- 
tloa device, * Certainly, many schemes could be suggested asd un- • 

V 

dotibtealy all would halre soi^ rerlt. But kll would suffer thg^ip- 

herent weakness th^t accompanys any. sanction lacking ^forcoz^nt 

potential. * ' . 

A - * 

It is ^ opinion ^^laz at best suan resvoKsm to the i^t^^— 
tatian prc&l^ iJOtud be spot^ i^ na^ure^ inef^cHve )md^ most 
important J ooutd repi^ent^ an insuffieient c^^milrr^it'w ser- 
icm. btisineia of saai^ the Uo&s of and preventing aevious injury 
to oyr uawtger m^oL%BW. ^- 

41. AREqOMMENDATION .■ -Tne effective and pracslcaKLe laple- 
is^tation plah-seeos |:o be 8trat^t|orward; Aoend the Calif omlC - 
V^icle Q^e to specifically dray us^e of public roadways to^tse 
yoimgar ey cl is t . "^^^^ kr f ec t ^ it should be imlawful for any person 
viio^has aot yet attained the 3f^«£ 13* years t;^»*>perate any ppdal/ 

roadways imless acco^aniad by an adult* 

Given tig stJitOs df law,'^enforceiMnt of ci« iiinliain age re- W 

' . ' ' "'.'^n.-A" . 

quireMnt" wouid still be;infeas'lbl& unl^s the traffic f ieM of fi- 
cer could' determine the age SMpscted offenders, tod tHe. a>st 



reasosable way to provide that information is to' oake it possible 
to Idmtify not the yomgfcr cyclists tmt ratherv<h0se 13 years old 



and ffliove*. This^ of course j 'suggests llcOTSing of bicycle opeir^ 



^ Oa #he other hand, I have not been snd not now an advocate . 



of bicycle operator licensing, at least not when licensing is coti-* . 
sidered in^the conve^ional seose. The Depart^st of Jfatoj Vehicles^ 
tse o^ly logical agency to rake on accountability such a proce- 
dure, is already overburdened iia many respects. To iiq>ose another 
and massive liceosiag progra:s vould be undesirable, toreover, 
operator skill, or lack of it, has no- bean shomi ta be-a-signif i- 
c^f causal factor io *>i^le^^tGr vehicle accldmtsi objective 
assessm^t of operator skill would be difficult | 'md the eauipnmt 
inspection that sany would have integrated wutF a l^msisg require- 



would accor^lish lictl% because wa mow that' equipment failure 
is a negligible factor in bicycle accldmts* In short, a conven- 



tional ^licrasing of bicycle operators se^s relegated to a promise 
of inettectivenfess ad wastefulaess'* 



Instead of thm usual licensing reauirecent, I raco&^d that 
all persons who opar4te bicycles an public roadways be required--, 
by the California vehicle Code—td have in their possessicm a 
dardlE^^ personal registration card that would be obtain^le, for 

* * V 
i - ^ 

a stmll change, froi the^Departmnt of totor^eMcres. iTue x 
generated coOld be used to cover administrative e^ens^ and to ^ 
provide some of the needed bicycle 'facilities. It is specif ic&lly 
reconni^de^ th^t ^no fore of testing or eqaipoCTt Inspection' he ' ]^ 
tied in OTy wa^^o issuance of the*regtstratios cara; it^ purpose 
ts identification only. ' , ' • * 



The bicycle operator registr^ion would show such things -as . 

the registrants birtadare aad Mdress. Tne registration fora would 

w 

be useful in-^othef ways* It could, for exai^ple, show the serial 
of the, registrants bicycle. 



Tnis proc^ur^ of ^registration would: (1) icpose a 
arxsuat of work on the Deparlir^it of Motor vehicles; and (2) 
provide maxioum effectiveness both for purposes of.-the^equirenmit 
recotseaded here, and for all, other bicycla-relat^ enforceneat! 

In sms^ry \ It is reco=ended that : . s • ^ * 

The California V^lcle Code be a^nded to prohiWt'. 
- - — Hrsons under 1 3 years oT'age rros operating pedal- 
. driven vehicles on public -roadways. \ 
2. The Califomia vehicle (C<Kie be a^nded to make Mnda- ^ 
Cory registration of all bicycle operators who , 
^ use public rc%Jways. . • * 

J - ' ■ ; . ■ ' ■ ... :- 

Whp should the ninirac age requirraent i^^pleaant^?'^^ 
'lmplenentat£6n should be effected as soon as the legislative prrf- 
<e^s i^Cessary to its ast^34^=ant^ can be c©:::pletedt » ^^7^*^ ^^rr^nm 
%gh T^uir^^^nt is the ^3t ^ffeatpe aert^n -aj o* irr^d^' 

goinaj^ be ^iUed or seri^u^-^ ir^ured i^.'i^o.^U dasiienta 
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